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Spread of Loranthus.

I well remember what a pest the Loranthus used to be
among the sal forests of the Siwaliks and what a puzzle it some-
times was, in consequence, to know how to act. The Lakarkot
Block of the Saharanpore Division used to be particularly bad in
this respect and when the improvement fellings were being made
there, it came to be a nice proglem to decide which trees out of
such a crippled lot to choose for reservation. Fine young patches
of sal poles in many cases had every individual attacked by one or
more of these parasites and the only choice left was to retain
the least injured tree or the one whose leader, at any rate, was still
intact.

These recollections of the jungles round Dholkhand came to
my mind with great distinctness as I was listening not long ago
to a paper on “The Dispersal of Mistletoe ” in Australia, read
before the Field Naturalists’ Club of Victoria by Mr. H. P. C.
Ashworth, the Honorary Secretary of the Club, and as I am sure
it will interest the readers of the * Indian Forester,” I enclose it.
In the discussion which followed the reading of this paper one
member stated that Diceum hirundinaceum was common near the
Gulf of Carpentaria, from which it would appear that the species
spreads well into the tropics or has perhaps spread from the tropics
down into the temperate regions of the South. There are several
species of Diceum in India, through /). hAirundinaceum is mnot
given in Jerdon and probably is not found beyond the Australian
region. Some of these Indian species may in their habits resemble
this particular Australian one and it is in the hope that some-
body will make the necessary observations and settle the point,
that I am now sending you these remarks. The supposition seems
probable and is supported by the mention made in the paper of
“banian” seeds being spread in this way, though I always
imagined that green pigeons were the chief agents in dispersing
the epiphytic forest figs.

1



2 SPREAD OF LORANTHUS.

Mr. Ashworth has very kindly lent me a stuffed specimen of
D. hirundinaceum and a diagram of the Loranthus fruit,
showing the opening made by the bird. I enlose a copy of the
diagram and a rough, outline sketch of the bird life-size. In this
species the head, back, wings and tail and the wing—and tail-
coverts—are dusky brown shot with blue-purple; throat, breast and
under tail-coverts scarlet ; breast white, more or less clouded ; beak
and legs black. I believe no Indian Diceum is marked much
like this, but the general shape and appearance will be about the
same and the characteristic beak. This last is short and though
broad at the base, has a sharp point with a marked ridge running
along the top from the base to the point.

%r. Asgworth’s observations were so careful and so complete
that I do not think there is any room left for doubt as to the
Diceum being at any rate a very important, and probably the chief,
agent in the distribution of Loranthus in Victoria. The spread of
Loranthus europceus. as well as of the true Mistletoe, in Europe, is
generally attributed to the missel thrush, but possibly furtner
observation may show that other birds have a share in the work.

At any rate it would be interesting to know exactly what bird
is answerable in the various part of India for spreading Loranthus
through the forests, and whether it carries all species of the parasite
indiscriminately or not. In Lakarkot, Loranthus longiflorus was
the commonest, but not the ouly species, two or three others were,
I think, also far from rare.

Even when we have this information, we shall still be far from
a solution of the problemof getting rid of Loranthus, though it will
be a step in the right direction. Dr. Hess, in his * Forstschutz *
asserts it would be a mistake to shoot mistle-thrushes on account of
their value as destroyers of insects. Curiously enough the Diceum
can claim a similar value. 1t is generally looked upon as in-
sectivorous and belongs to an eminently insect-eating family.

MELBOURNE.
22nd October, 1895. M. H. CLIFFORD.

From the August number of “The Victorian Naturalist,”
the Journal and Magazine of the Field Naturalists’ Club of
Victoria.

TrE DIsPERSAL oF MistLETOK, BY H. P. C. ASHEWORTH.
(Read before Field Naturalists’ Club of Victoria, 8th April, 1895.)

“The wide prevalence of parasitic mistletoes high up in the
branches of even our loftiest eucalypts is noteworthy, and al-
though it has long been known that birds are the agents in disper-
sing the seeds, still the extent to which one smal! bird contributes
does not seem to have been recognized. The bird referred to is
the pretty little Swallow Diceeam, Diceum hirundinaceum, which,
so far as my observation go, seems to be the exclusive agent in
Australia,



SPREAD OF LORANTHUS. -8

The general facts of the inter-relation of plants and animals
are now fairly well understood, the broad deductions being that by
the process of variation and natural selection all our brightest
flowers have been evolved to attract insects to fertilize them, and
our most delicious fruits to entice birds and mammals to eat them
and disperse their seeds.

As an instance of the latter, Wallace cites the case' of the
nutmeg, which is eaten by fruit pigeons for the sake of the mace
surrounding it, this latter being merely an adventitious growth to
attract attention. The nutmeg passes throug the the bird’s body
and germinates where it falls.

In Euroge, the chief agent in the dispersal of mistletoe appears
to be the Mistletoe or Missel Thrush, Turdus viscivorus, the specific
name of which, signifying * mistletoe eating,” was given to it b
Linnzus on that account ; indeed, it was long thought that this
bird was a sort of foster-parent to the mistletoe, and that the seeds
would not germinate unless they had first passed through its body.
The European mistletoe ( Viscus) has a soft skin, and is eaten by
the birds whole, but our mistletoes belong to the genus Loranthus,
the seeds of which are encased in a hard berry, and the wonder-
ful adaptation of the Swallow Diczum to the rdle of extracting
them is remarkable. The fruit of the mistletoe ripens about the
month of May and ths Swallow Diceum then appears in large
numbers. Intent on observing them, I set off one day witha
telescope to the junction of Gardener’s Creek with the Yarra,
where there is ‘a fine clump of box * trees, covered with
mistletoe. After watching the birds for some time through the
telescope, I found that they first plucked a berry then repaired to
a larger bough, whence after a few moments the berry was drop-
ped. I had always thought that the berry was eaten whole, but
on picking one up the mystery was solved, for it was empty ; the
see(r, with its glutinous covering, had been abstracted through an
opening in the top, formed by biting it nearly through, leaving a
lid. Nor is this all, for in the act of picking the fruit, a small
hole is left where the stalk joined it and tEis must greatly facilitate
the sucking or squeezing out of the contents. During the whole
process the bird uses only its beak. The ground underneath each
of the trees was strewn with several hundreds of these discarded
berries, each with its lid at one end and the small hole at’ the
other.

The bird is so small that when the seed is passed it sticks to
the bough on which it sits, and is glued there by its viscid cover-
ing. On climbing the trees, I was surprised to find what a large
namber of seeds were sticking to the branches.

Consul Layard writing to ** Nature ” from Noumea (see Vic-
torian Nataralist, Vol. V., p. 72), speaks of the Indian species of

* A species of Eucalypt. M. H.C,




4 SPREAD OF LORANTHUS.

the genus Diczeum as the agent of dispersion of the banian, and
says that the seeds require to pass through the bodies of the birds
to enable them to germinate. To determine whether this holds
with our mistletoes, I planted and marked a number of seeds on
several trees. Two months afterwards, in July last, they began
to sprout and send their roots into the wood of their hosts, and
continued to grow equally as well as those passed by the birds.
School-boys are fond of the berries for the sake of the glutinous
covering of the seeds, which is very sweet, and suck them in
exactly the same way as the birds.

The Swallow Diceum is recorded from all parts of Australia,
and its migrations are probably regulated by its food supply. I
am convinced that in Victoria, where it only stays in any number
for three or four months, it is the exclusive agent in the dispersal
of mistletoe, and should be glad to hear from observers in other
colonies the time of its appearance, and the extent to which it is
noticed feeding on the berries.

Note.—The subject of the disfperul of the seeds of the many Indian species
of Viscum and Loranthus is one o %rent interest, and we recommend its investi-
gation to our readers. The genus Diceum is rare in India, occurring only in

Asram and Burma, o that other birds are probably concernedin the dispersal.

Horx. Eb.

hole..........

Rough Sketch of Diceum Asrundinaceum. Fruit of Loranthus after
being opened by the

bird.



THE ASSIMILATION OF NITROGEN BY TEA PLANTS, "8

ﬁe Treatment of Casuarina on Sand Dunes.

Casuarina_equisetifolia has been grown to a very great extent,
along the sea shore in the Alibig Range of the Kolaba Division
and in the Dapoli Range of the Ratnagiri Division, and I am not
aware that the Forest Officers who put down the seeds met with
any special difficulty in getting them to grow. Perhaps thuse who
sowed the seed will be able to tell us about this for I can find
nothing about it on the records of this office. This tree has been
grown in large numbers at several places on the sea shore, in some
places as close as within five yards of high tide level, and though
exposed to the full force of the South-West monsoon winds, and
to the adverse influences of the sand, are not the least stunted in
growth and are as good specimens of the trce as can be seen any-
where. The compound of my house at Alibdg is full ot well grown
Casuarina trees, straight as an arrow and from 60 to 80 or 90 feet
high, and they have been grown and are now growing, on sandy
soil with sand all around them not more than 20 yards from high-
tide level and with nothing between them and the monsoon winds.
They must be about twenty years old now for I fancy they were
sown when the Bungalow was built, and that is about the age of
the Bungalow.

W. BETHAM.

Caxp Daroll

1I. -CORRESPONDHNCH.

The Assimilation of Nitrogen by Tea Plants,

DEear SIr,

Enclosed please find a contribution to your Magazine
“The 'Indian Forester”—which I trust may be accepted. The vast
subject of cultivation has received a deal of research from me
,widlin:thevlastv fifteen years.

Yours faithfully,

Geo. W. C. COCK.

Notes on ¢ Assimilation of Nitrogen through the Agency of
the Root Tubercles in certain Papilionaces.”

. [‘From The Dictionary of Economic Products Vol. V.,
No. 169 a.]



6 DRIPPING OF WATER FROM TREES.

1. Itis now a recognized scientific fact, that certain of the
Papilionacee (called so because their flowers resemble the wings
of butterflies) have the property of absorbing nitrogen, which sets
ap a disease on the rootlets in the shape of small nodules. In
these nodules bacteria are bred.) When ripe, the nodules burst,
and the bigher plants—-in our case tea—have the power to feed on
those bacteria so set free.

2. For the above information we are entirely indebted to
Dr. Watt, c. 1. E. -

3. Now, our object is to make use of this information.

The way we would suggest is as follows :—

Select a convenient spot near the Tea Garden, in Forest land
if possible. An acre or so would do nicely. Prepare the soil as
we do in making a Tea-seed nursery. When the land is ready,
8.w broadcast seeds of Saw, (Alhizzia Stipulate) or Sensitive Plant,
(Mimosa pudica), the latter appears to us to be more suitable,
as the rootlets are swarming with thoss nodules.

4. At the same time a Saw nursery should be prepared.
When the trees are a decent height they may be planted in the Tea
Garden say 45 feet apart.

5. Now we come to what we consider of vital importance.
The soil of the Sensitive plant nursery, after a few months, should
be carried away and spead arround and below the Saw trees,
which we have already planted in our Tea Garden, as it will be
found to be simply impregnated with nitrogen bacteria. These
bacteria will fix on to the Saw tree rootletsand set up the irritation
which is the cause of the diseasc which we see in the shape of
nodules, These on becoming ripe, as we have seen before,
burst and let loose bacteria which the higher plants—in our case
Tea—have the property of living on. :

Dripping of Water from Trees.

Sir,

In the ‘Indian Forester’ for November 1895, page 420,
there is an article on this subject.

I1.—In the  Week's News’ ( published in the Pioneer Press,
Allahabad ) for the week ending 16th November 1895, under
casual cutlings, is a more interesting article with The Water Tree
for its beading. This runs as follows :—

“ M. Ducharte recently made known to the French Academy
¢ of Science the results of an experiment made by M. Maxime
¢ Lecomte in Congo upon a tree of the genus Musenga. Upon
¢ making ifcisions in the trunk of it and placing a pail at the foot
* of the tree, more than ten quarts of pure water collected in
¢ thirteen hours. The gorillas, it seems, are in the habit of slaking
¢ their thirst at these hidden fountains, and regulate the flow of



A FOREST DEPARTMENT BLAZER. T

¢ liquid at will by pulling off different sized branches. Many years -
¢ ago Dr. Wallich found in the province of Martaban, Africa, a
¢ a plant belonging to the same natural order, whose soft and porous
¢ wood discharged, when wounded, a very large quantity of a pure
¢ and tasteless fluid, whieh was quite wholesome, and was used as
‘a beverage by the natives. This plant was named by Dr.
* Wallich the water vine, and has been placed in the genus
¢ Phytocrene, which signifies plant fountain.” These plants form
* a remarkable exception to the usual character of the order, which
¢ enbraces species that produce a miky juice—such, for example,
¢ as the celebrated cow tree, or Palo de Vaca, of South America,
¢ which yields a copious supply of a rich and wholesome milk, as
¢ good as that of the cow, and used for the same purpose.”

II1.—In the said paper for the week ending 23rd November
1895, page 3, under .News in a Nutshell is found the following :—

¢ The cow-tree, the sap of which closely ressembles milk,
¢ is a native of South and Central America. It is a species of
¢ evergreen and grows only in mountain regions. A hole bored
¢ into the wood or even a wound made iu the bark of this remark-
¢ able tree, is almost immediately filled with a lacteal fluid, which
¢ continues to flow until it coagulates at the mouth of the
¢ wound, soon healing the abrasion. This curious fluid is
¢ both palatable and nourishing.”

IV.—Also from the creeper Vitis latifolia aud perhaps other
creepers, the Dehra Dun Forest School students often secures
enough water to sluke his thrist while working in the forest on

practical teaching.
K. 8. KRISTNAMA ACHARIL

A Forest Depart;ental Blazer.

Dear S,

I send you some patterns, one of which possibly might do for
a blazer. I'am afraid, however, the question of having one for the
whole of India has fallen through. 1 obtained some cloth from
Burma not long ago for the purpose of adopting the blazer used
there, but it was not liked by anyone and I eventnally returned it.
If one blazer cannot be found to suit the wishes of everyhody,

why should not each Presidency have its colours ?
G. E. M.

Nore.—The patterns received, which we regret we are unable to reproduce,
are combinations each of dark and light green in stripes with occasional bands of
light ‘and dark brown, Blazers are, we helieve. rather ‘ gning out ’ now, as they
have become so very generally vulgarized at home. Why should we not how-
ever adopt the coloura which were used by some_of the ‘promotors’ of Nancy
men and which were, we understand, a simple dark green coat with a narrow
white ribbon edging. It is neat and simple and is not the sort of thing which
¢ Arry would care to sport on the Margate sands.

Hox. Ep,
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III.-OFFICIAL PAPERS & INTELLIGHNCOE. -

Note on Casuarina Planting.
By E. P, Popert, Esq., Conservator of Forests, Central Circle,
' Madras.

The varying and in some districts aprarently excessive cost
of casuarina plantations induced me to call for information from
all districts in the circle in which casuarina is planted. District
Forest-officers were asked in December 1893 to furnish the -
following information :— :

(1) Average yield per acre, age at which felled and net
revenue,.

(2) Usuul date of formation of nurseries with cost of (a)
preparation, (b) watering, (¢) permanent and temporary
establishment per mensemn, and (d) rate of wages paid
for coolies with number of months employed.

(This information to be reduced to show the cost per acre of
plantation.)

(8) Cost per acre of planting out, including (a) sinking and
cleaning wells with number per acre, (b) digging pits
for seedlings, (¢) planting out, (d) watering, (e) re-
planting casualties and (/) establishment, permanent
or temporary.

(4) With regard to the charges for 3 (d) watering, (i)
namber of years usually watered and number of months
in each year, (ii) cost during first year, second year,
and (iii) number of seedlings a cooly is supposed to
water per diem and the number of times watered each
month.

2. The information has been furnished more or less. It has
naturally taken some time to tabulate, as old returns bad to be
examined. That from Chingleput is particularly incomplete and
unreliable. No attempt had been made in Trichinopoly to record
the yield per acre. It is evident, and to be regretted, that in
the.e districts in the old days, sufficient interest was not taken to
check the work. It is not to be wondered at if the cost has been
high. No branch of forest cultaral operations lends itself more
readily to cheating by subordinates.

3. The following is a summary of the information received,
omitting Chingleput, which is not worth tabulating :—
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(a) Average age of felling.—The average age of felling is ten
ears.
7 (b) Outturn per acre.—The average outturn ranges between
50 tons in Nellore, and 28 in North Arcot. The plantations in
North Arcot are sitnated some distance from the coast, have’ less
moisture and are altogether less favourably placed. It is intelli-
gible that the growth is slower.

(¢) Cost of Nurseries.—The seed is sown in nurseries in
Nellore, North and Soath Arcot about February, in Tanjore
not until June and in Trichinopoly at various times. There is
no reason for delaying the sowing in Tanjore until June, and in
foture the practice in other districts should be followed. Trichin-
opoly is’ somewhat different; as the padugais are liable to
flooding during the rains, the formation of the nurseries has to be
deferred. The cost of nurseries differs very materially and cannot
be accounted for by difference in the rate of wages paid to coolies.
In Nellore the cost of nursery for one acre of plantation amounted
to Y annas 1 pie. In Tanjore it would appear the cost has been
Rs. 5 per acre. In South Arcot it is shown as Rs. 2-5-7. Itis
impossible to gather from the North Arcot statement the cost
reduced to an acre of pluntation, but the cost per acre of nursery
is given as Rs. 140. The area this nursery is supposed to provide
with plants is not given. .

(@) Cost per acre of planting—(i) The cost of pitting in
Nellore and Tanjore amounted to 6 annas per 1,000 plants, in
South Arcot to 6 annas T[Ler acre and in Tricﬁinopoly is put down
at Re. 1-1-6 per acre. ere is ample scope for reduction in the
last-named district. (ii) the cost of planting out the seedings in
Nellore and Tanjore was practically the same, 4 annas and 5 pies
per acre. In South Arcot, inclusive of watering while planting,
it amounted to one rupee per acre ; the higher rate in this district
compared with Nellore in due to the larger number of plants
put out—1,210 per acre instead of 540. In Trichinopoly, however,
the cost of planting out 1,200 seedlings is shown as Rs. 3-6-0
per acre. In future I think 9 x 9" may be adopted as a rule
for the distance when planting, and the cost, I consider, should
not exceed 6 annas.

() Cost of watering (i) Wells.—The cost of sinking wells
varied from 4 annas per well in Nellore and Trichinopoly to 14
annas in Tanjore. This naturally depends upon the soil and the
depth of' the water level below the surface. The number of wells
per acre ratvlrged from three-fourths of a well per acre in Nellore
to two in Tanjore. It is not advisable to stint the number of
wells, their cost is trifling and it must be borne in mind the nearer
the wells the greater the number of plants a cooly can water
per diem. (ii) Number of plants watered per diem by one
cooly.—In Nellore a cooly watered 1,000 plants per diem, giving
each plant half of a large chatty. In Tanjore the same number
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of plants was watered twice a day, each plant receving two-thirds
of a chatty. In South Arcot the number varied from 600 to 800
plants. In North Arcot a female cooly watered 150 to 200 plants,
giving each plant one whole chatty, and in Trichinopoly only 135
plants. There is no doubt the figures in the last district do not
represent a fair day’s work, and there is no reason for the average
being below that of other districts.  With three wells to the acre
a male cooly should water at least 600 plants per diem. (iii)
Length of time watered.—In Nellore it was the practice to water
the seedlings for four years. In the first year the plants were
watered daily from time of putting out (September and October)
until May after which the number of coolies employed depended
upon the intensity of the south-west monsoon and the site of
the plantation ; on high sand banks daily watering was undertaken
until the North-east monsoon. The second year watering was
conducted from February to May and in August and September.
The third year watering was confined to the months March to
May and August and September, the same during the fourth year.
The cost amounted to Rs. 41-14-4 per acre. In North Arcot
it was the custom to water for three years throughout.  In South
Arcot, as a rule, plants were watered for six months in
the first vear, four or five in the seccond and occasionally
during unfavourable seasons for some time in the third year.
The cost for two years’ watering amounted to Rs. 26. In
Tanjore, plants have been watered tor four months in the first
year, eight in the second, six months in the third and two months
in the fourth, and the cost has been Rs, 38 per acre. In Trichin-
opoly, watering was suppo-ed to be carried on for eight months
in the first year, six months in the second and three months in the
third. The plants were only watered from four to six times per
mensem, yvet the cost off watering amounted to Rs. 96-2-6 per acre.
It is certain that the watering charges in some of the districts
were excessive and no reason can be assigned for the excess. I
feel convinced that under ordinary circumstances, except in
North Arcot, it is seldom necessary to water regularly for more
than two years, though it may be found advisable to water parts
of plantations during the third year. Even in North Arcot it is
decidedly unnecescary to water regularly for the whole three
years,

(f) Istablishments.—In some districts the permanent estab-
lishment undertook the supervision of plantations, in others,
temporary overscers were entertained. These charges cannot well
be compared as they depend upon the strength and distribution
of the permanent establishment.

(9) Total cost per acve until the plantations are virtually
left to themselves. exclusive of  supervision charges.—Nellore
Rs. 42-14-0, North Arcot Rs. 45, Nouth Arcot Rs. 32-6-0,
Tanjore Rs.68, Trichinopoly Rs. 108-11-6.
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4. Since submission of these returns, in every district it has
been found possible to reduce the cost of these plantations, The
following appears to me an extreme estimate of the cost per acre
of a plantation on sandy soil on which the seedlings are put out
9 x9 or 540 plants per acre :— °

Rs. A. P.
Nursery charges .. 090
Pitting ... .. 060
Planting out . 0 60
Wells ... .. 200

Watering.
First year—

Two months daily watering 600 plants per diem
540x2x2x 30

at two annas per cooly =

600
Rs. A, P,
108 annas .0 612 0
Three months watering alternate da\'s=g—1(:(—3x
%)x% x%=81 unnas ... .9 1 0
Three months watering every third day=%%% x
%ﬂx li x—iq-=54 annas ..3 6 0

—15 3 0

Second year—

: : L . e 040
Six months watering every third day =g x
%’-x—?—x—f—-=108 annas ..612 0
Third year—
. . 540
Four months watering cvery third day =Jé‘0x
9
-?x% x T =172 annus ..t 8 0
2912 0
Add 10 per cent. for contingencies, or suay v 5 40
33 00

5. From previous experience it should be safe to estimate
that a plantation, excepr in North Arcot, will yield after ten
years 40 tons per acre.  The revenue after deducting felling and
removal charges will certainly amount to Rs, 3 per ton= Rs. 120
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Deduct—
Cost of planting Rs. 33
1nterest at 5 per cent. for ten years, say ... » 16

Bstablishment charges, say 10 per cent. for ten years,, 33

Total net revenuo ... R. 38

Or Rs. 3-¢ per acre per annum,

In districts like North Arcot, the estimated outturn will
probably not be realized ; on the other hand, however, it is
certain the revenue will exceed Rs. 3 per ton and the net revenue
should not fall below my estimate.

The Teak trade of Chiengmai in Siam for 1894.

The value of the teak exported exceeds that of all other exports
from this district. The arrivals at Chainat in the year 1894 were
about 71,500 logs. This, as compared with 69,500 logs in 1893,
shows a slight increase of about 2,000 logs, and very nearly reaches
the figures of 1892, as may b> seen from the following table :—

Year. Number of Logs.
1888 .. 63,000
1889 ... - 60,000
1890 ... - 30,000
1891 ... 12,000
1892 . ... 72,000
1893 ... 69,500
1894 ... - 71,600

The floating season of 1894 was good in the Chiengmai
Valley. There were several high rises and there was not the
super-abundance ot water of the vear before, but in some streams
the water rose little and the timber was not cleared out. In the
Lakhon River the rise was a fair one. A good deal of the timber
that reaches Chainat or Bangkok in the course of one year is timnber
that has floated to the main rivers during the year befote, but has
not succeeded in reaching the rafting stations.

The returns of ex(f)orts to Lower Burma have not yet been
received and as it is judyed best not to delay anv longer the trans-
mission of this report they are not included in it. The season on
the Salween is, however, reported to have been also good,
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The teak forests on the Salween side have been worked longer
than those in the Menam Valley, and far more actively, owing to
the higher price of timber in Moulmein and the keener competition.
The result is that those forests have been almost depleted of timber,
such as there is left within Siamese territory being either small or
far from the main streams ; this is clearly shown by the increas-
ing proportion of undersized timber that now goes down to Moul-
mein. The royalty is also double that on the eastern side. Under
these conditions it is difficult to understand how those forests can
be worked profitably unless the prices in Moulmein rule high.

The comglaints of the foresters here on the small margin left
for profit have continued during the year. Many good forests
have been overworked, and the yield is now naturally smaller than
in previous years ; and, apart from this, the terms sought to be
imposed by the Siamese Commissioner on new leases of forests
were decidedly onerous. The result has been that foresters have
held back in anticipation of more favourable terms. The whole
subject of the form of lease has thereupon been discussed by the
Siamese and British authorities, and a satisfactory settlement was
expected at the end of the year. A table of the forest leases
granted to British subjects and registered at the vice-consulate
since 1884 is appended : —

Number of Leases.
Year.

For2 | For3 | For6 | For9 | For 10 Total

Years. | Years, | Years. | Years. | Years. | Iotal.
1884 2 2
1885 4 16 20
1886 1 2 1 4
1887 4 . 4
1888 ... vor 2 1 3
1889 2 2
1890 . -
1891 3 1 . 4
1892 1 6 . - 7
1893 3 - . 3
Total 1 21 25 1 1 49

The lists shows that no leases were registered in H. B. M.’s
Vice-Consulate during 1894, although the terms of a number of
leases had expired. The foresters mostly confined themselves to
working out timber felled within the terms of their leases. The
leases shown in the above list comprise the greater portion of the
forests in the provinces of Chiengmai and Lakhon. The remainder
are worked by Siamese subjects almost entirely with British capi-
fal, so that the teak forest work and export business may be said
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to be entirely in British hands, the bulk being controlled by two
British firms.

The forests in the small province of Phre are worked some-
what irregularly, while those of Nan are still unworked, with the
exception of those in the upper waters of the Me Yom.

The price of teak here and in Lakhon is 2} to 3 pickats, or
say 20 to 24 Rs. for an ordinary sized log 32 feet in length and
14 inches in breadth and depth, with 43 feet cubical contents.
The local demand is small.

The complaints of timber stealing in the lower waters of the
Menam bave continued, but the thieves lacked the exceptional
opportunities given them by the extraordinarily high waters of
last year. It is hoped that measures now in contemplation will
check the crime, at least in the cases where British subjects are the
offenders.

Elephant stealing in the provinces bordering on the British
Shan States remains unchecked ; the offenders being mostly
Shans, who escape teyond the boundary into remote districts,
where it is difficult to trace them. Some arrangements are much
needed and have been proposed to mitigate the evil. It is caused,
in the first place. by the absence of proper police control along the
frontier on this side. It is satisfactory to note that no complaints
are made of elephants being carried off into the Karenni countr
as was common before the annexation of Karenni into Britis{
territory.

Disease carried off a large number of elephants at the be-
ginning of the year, leaving a number of foresters on the verge of
bankruptcy, but the heavy rains put a stop to it. The foresters do
pot understand the disease and therefore cannot guard against it.
Being very infectious and sudden in its effects, it is probably
a form of plagus. In Lakhon the disease was not nearly so bad
as in Chiengmai province. A forester’s wealth and substance is in
his elephants, and losses of this kind are ruinous but unavoidable.

Timber, other than teak, is plentiful, but is not worked except
for local use.  Some, like rosewoonl,ix too heavy to float, while for
other kinds there is y-t no demand for exportation. A permit
was, however, granted doring the vear for the working of 12 kinds
of timber other than teak, and it ix to be hoped that this will
induce other enterprising toresiers to try the exportation of various
kinds of timber that may he viuable s and <o, perhaps, open up a
new field of enterprise.  T'uis is of preuline importance in view of
the rapid exhaustion of the teak supply in these States, in the
absence of con-ervancy regulations.

The question ot coolic hire is a serious addition to the already
pressing embarrassm nis of foresters,  The best coolie labour is
that of the Kizonus and othier hiill men, who come from the country
east of the Mckong tor short periods of usually 2 or 3 years.
Within recent years the number of these most usetul workmen has
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been gradually decreasing, and this year very few have come west-
ward. This is attributed to the French occupation of the Khamu
country, and consequent enrolling of the hillmen for road-making
and other public works. This reason, however, does not explain
the decrease in previous years; and there can be little doubt that
it is partly due to the difficalty experienced by many of these men
in obtaining their just wages trom unscrupulous or bankrupt fores-
ters. Meanwhile, wages of such Khamus as are available have risen
considerably. Formerly Khamu: could he hired for 40 to 60 r3. a
year and their food ; now they cannot be had under 70 to 90 rs.
a year. The foresters will before long have to content themselves
with native labour, that is of Laos and Shans, which would be not
more expensive hut far inferior.

Joined to this labour difficulty is the growing scarcity of tim-
ber near the main rivers; so that where an elephant formerly
could work out 60 to 79 logs a vear, it can now only work out half
that quantitv. Foresters, therefore, now find they have to work
under the disadvantage of an increase in the cost of coolie wages,
higher fees, higher cost of provisions, and greater cost of working
out timber. To compensate for this they can now obtain advances
at 12 per cent. per annum, where they formerly had to pay from
24 to 60 per cent. The risk primarily falls on the exporters who
advance the capital to the foresters; and the profits of the
exporters are dependent on the London rates for teak. When
these are low it would scem that the export of teak must be
carried on at a loss. The foresters themselves reckon their net
profits at 50 or 60 rs. a ycar for each elephant worked by them.

Appointment of a Conservator of Forests in Siam,

We are glad to be able to say, with reference to the last
Article, that Mr. H. Slade, Deputy Conservator of Forests in
Burma, has been deputed to Siam for the purpose of organizing a
Forest Department in that country.

IV.-REVIEWS.

Schlich’s Manual of Forestry.

Vor. 1V. Forgst Prorecrion, BY W. R. FisgER, B. A,

« Forest Protection’ is a new term to us, and we believe that
in French also there are few, if any, works with such a title. It may
be questioned indeed whether it is really justifiable, when we have
no special works on Forest Utilization, Forest Engineering, Forest
Zoology, and Forest Botany, and have only recently possessed
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special works on Sylviculture and Forest Law, for a work to be
published which pre-supposes a good knowledge of the elements of
all these. We are unaware if at Coopers Hill, Forest Protection
is taught as a special course or whether, as at L ehra Daun, it is
treated under the heads of the more definite subjects to which its
various chapters belong. However that may be, there can be no
doubt but that Mr. Fisher bas produced a very excellent work, and
one that will be of very great value not only to the students of his
own class at Coopers Hill, but also to all Englith and Indian
Foresters, and to many of the landowners who grow forests for one
purpose or another, and take an interest in the measures which
should be adopted for their protection in one way or another. As
is stated on the title page, the work is an adaptation from the
German, from the work of Dr. Richard Hess, Professor of Forestry
at Giessen entitled ¢ Der Forstschutz ’ and we are bound to sa
that we like it much better than the ¢Waldschutz’ of Dr.
Kaushinger and Fiirst which was translated by Dr. Jobn Nisbet
and published in 1893. Comparisons, they say, are odious, and we
do not intend to make any between these two works of German
authors, adopted and translated by Indian Forest Officers, except
80 far as to remark that one point of value about Mr. Fisher’s work
lies in the numerous excellent wood-cuts in the text, so much easier
to consult than special plates at the eud, as is the arrangemeut in
Dr. Nisbet’s book.

The work before us is divided into six parts, treating of pro-
tection of forest against (1) man, (2) animals, (3) plants, (4)
atmospheric influences, (5) non-atmospheric natural phenomena
and (6) certain diseases. It is prefaced by an ‘Introduction
which defines that ‘ Forest Protection has for its object the
‘security of forests against unfavourable external influences as far
‘as lies within the power of their owners ” and shews how protec-
tion may be ‘ preventive ’ or ‘remedial > and how the subject is
connected with the other branches of Forestry and the sciences
and subjects connected with it.

Under ¢Protection against man’ we are first given a clear
and useful account of Demarcation, in which we seem to see
traces of Mr, Fisher’s old Indian experience, for the system advo-
cated is very much what has been adopted in this country. There
is one roint, however, which Mr. Fisher should, we think, have
made clearer, and that is the procedure, where, as so often happens
in India, the Government has to demarcate forest land adjoinin
the states of jealous ownmers who do not participate in the worg
and its expense. In such cases the boundary ditches and rides
and the marks themselves must be entirely on the side of the forest
and such a plan as that of figure 2 at page 8, where the mark is
partly on one side partly on another, would hardly do.

Then follows an account of protection against irregularities in
utilization, such as over-felling, ca1eless conversion, the removal of
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leaves and humus, and above all, badly regulated grazing. An
interesting figure is given of the damage that may be done by
climbing irons used in the collection of seed, or for the lopping of
branches, and it is shown how careless transport may damage the
trees of the forest. Under grazing it is interesting to note Hun-
deshagen’s table of the relative damage done by European grazing
animals, which, assuming the horse to be represented by 100, gives
75 for young cattle, 50 for old cattle, 25 for goats, and 29 for
sheep. As a goat, however, weighs about one-fourteenth as much
asa Yxorse, it goes therefore presumably 84 times as much harm.

We are glad to see that Dr. Hess and Mr. Fisher agree with us
in the opinion we have always held as to the effect of constant

razing on unburnt grass areas being the ual disappearance of
the coarsest kinds of grass and the substitution of finer and more and
more nutritious species. We have noticed this ourselves in many
places in India and nowhere more clearly than on the Nilgiri Hills,
and in some places in the North-Western Provinces, which could
be pointed out.

The Chapter on ¢ Protection against Forest offences ' has had
the advantage of the unrivalled experience of Mr. B. H. Baden-
Powell, c.1.E., who has himself written the pages on forest prog:rty
and forest rights so as to make them agree with English Law.
This is, in itself, a sufficient guarantee for their excellence.

On the subject of Part II ¢ Protection against animals,’ we
are glad to reproduce a short Note which has been written for us
by a competent Indian authority, who says:—

Not the least interesting and useful portion of this work is
that which deals with the animal foes of the forest. These, so far
as European species are concerned, are very fully dealt with. We
should like to point out, however, that though the first chapter of
this section is rightly enough headed  Protection against Animals’
in the general sense, the same hending when confined to the tops
of the pages dealing with the injuries inflicted by various Mam-
malia only, is out of place. The popular use of the general term
“ Animals ” in the special sense of a Mammal or Beast, should not
be countenenced in such a work. In this Chapter a slight error
occurs, where it is stated that holes made by the woodpecker ma
be a source of harm if subsequently occupied by ring-doves. It is
the stock-dove, not the ring-dove or wood-pigeon, which nests in
holes, and this is fully recognized in the same connection later on
(p- 131). For extra~-European animals the reader is referred
Mr. E. C. Cotes’ work on Indian Forest Zoology.

Full details as to the damage inflicted by %e various species
of European deer follow, witg the methods of obviating this,
which are well worth the attention of foresters here. It is pointed
out that the existence of a reasonable quantity of game 1s quite
compatible with the interests of the forest. Pigs are better than
deer, as they may be beneficial as well as injurious, by breaking
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}p the soil and destroying vermin. Reference is made to the
ndian Forester, Vol. EIIJ p- 530 7e a plan for catching them.
Hares, rabbits, and other rodents not regarded as game, are dealt
with, and the ravages of and remedies for various species of mice
fully dealt with. Protection of their carnivorous enemies, both
beasts and birds, is recommended, when these are not too destruc-
tive to game or useful birds. Birds, generally speaking, are to be
considered useful, not many being selected as offenders to sylvi-
culture. We must say we are somewhat astonished to see the
Robin (Erithacus rubecula) set down, together with the Mealy
Redpole and Bullfinch as a seed and bud-destroyer ; whatever
damage it may do in this way must be unworthy of notice, con-
sidering its solitary and generally insectivorous habits. We
would also caution the Indian forester against dealing so severely
with the Indian Jays as our author recommends in the case of the
European species ; the greater abundance of large insects in Indian
forests gives these birds a greater chance of doing service, to set off
their ill work in devouring seeds and useful birds. The case for and
against woodpeckers is set forth in this chapter, and judgment
given in the birds’ favour. Itis pointed out that all useful birds
tend to keep down insects in normal years, though unable to
avert a plague ; such visitations are put an end to by fungoid
diseases and parasites. In the next chapter, which contains an
admirable general account of Forest insects, embodying concise
and clear sections on classification, distribution, and the like, we
find the subject of birds and other insect-enemies again taken up
and directions given as to the provision of food and nesting
laces for the former, under the head of Preventive Rules. The
?ollowing chapter deals with those enemies of insects which belong
to their own class and is a particularly instructive and interesting
one, all the important families being characterized and their
benefits particularized. The injurious insects follow, taking up
a larger space than all the preceding animals put together, and are
treated very completely ; family and specific descriptions are given,
the relations of each species to the Forest discussed, and Protec-
tive Rules gven, uuder clear headings ; in fact, this convenient
division of the subject-matter is one of the most striking features
of the book. To the Indian forester the more general portions
of this of the work will naturally be of most value, and he
should derive much instruction from the accounts of the many
methods of protection given, while the family descriptions given
will often be of service even when dealing with Indian insects—
8 remark which applies equally to the chapter on insect benefac-
tors. A most useful list ?:?oses this part of the book, including all
the injurious insects dealt with therein, arranged according to
the species of tree attacked and the ciferent organs of it which
suffer, with other details indicated by abbreviations. This cha
ter concludes with an earnest injunction to the forester to study
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forest insects ; their life history and relations to the forest must
be known, and that not from books; for “inattention:toithose
¢ little creatures has already in many cases been severely punished
* by the sacrifice of the labour of years.” Once an insect attack
* bas attained large dimensions man’s efforts against,it ‘are almost
¢ powerless.” If this be true in Europe how mnch more is it the
¢ case with- India | It, will be a happy day for the Indian Forester
when a work similar to this can be published dealing ,withj this
country.

The whole of this part has been gone over and revised by Mr.
W. F. H. Blandford, lecturer on Entomology at, Coopers !Hill
It ends up with the valuable remark that the most effective
‘ means for combating insect attacks consist in careful and cleanly
¢ forest management, and in repressing an attack at its very com-
¢ mencement.” '

Part III, ¢ Protection against Plants’ has had the advantage
of correction by Prof. Marshall Ward, F. R. 8., now Professor
of Botany at Cambridge University, and is a most interesting
account of a subject which has only in recent years and chiefly
through Prof. R. Hartig’s researches, been developed as one of the
most important ones which a Forest Officer has to deal with. To
any one who knows where to notice them, evidences of damage
by plants may be seen almost everywhere, not only in Europe but
in ﬁ)dia. If we are not mistaken, Agarious melleus may be seen
attacking oa ks and conifers in the North-West Himalaya just as
severely as 1t does the pines and spruce in Germany or the oaks of
Capetown. Species of Polyporus may be seen doing very great
damage in the plantations of Sissi at Changa-Manga and of
Casuarina in Nellore. &lcidia of various kinds are common on he
Himalayan trees of many species and esgecially on the blue pine,
spruce and fir ; black Meleola covers the leaves of the sil trees
in the Din and in Oudh. Of phanerogamous parasites we have
only too many, for in addition to the mistletoe of Europe, which is
8o common in places in the Himalaya, especially on apricot trees,
we have namerous almost gigantic species of Loranthus devastating
our forests and plantations as may be splendidly seen in the havoe
it has wrought among Australian Acacias in the Nilgiri plantations
of Bandy Shola. We have gone over Mr. Fisher’s work with much
interest, and in many ways prefer it to the more elaborate and
detailed accounts given in the recently published edition of
Hartig by Dr. Somerville. We commend the subject to Indian
foresters as an almost new field, and look forward to the time when
we shall have a good Indian book about it by a Forest Officer who
has traced the giseases through all their stages and can suggest
measures for their prevention. We would draw our readers’ atten~
tion to Dr. J. Nisbet’s article in our number for April, 1895
(Vol. XXI), as well as to the work done by the late Dr. Barclay,
gaeclll p:l?lished chiefly in the proceedings of the Asiatio Society af
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Itis natumllﬁ the diseases caused bﬁ fungi, that take up the
greater part of Mr. Fisher’s, Part 111, but excellent accounts are
also given of the damage done by the parasites like the mistletoe
and dodder, by climbers and by fo1est weeds, which prevent repro-
duction, impoverish the soil or produce a sour humus which is
bad for the growth of most forest trees.
Part IV, ¢ Protection against atmospheric influences’ begins
with our great enemy in Northern India, the frost. It shews what
tions there are among forest trees in the matter of susceptibil-
ity and what are the localities in which frost is most to be feared,
and gives suggestions for prevention. Among other interesting
matters touched upon, we may draw attention to the series of
ictures shewin% the way in which frost acts upon young seed-
rings, gra.dua.llg ifting them out of the ground until their roots
lose their hold and the plants fall over and die. After ¢frost’
comes insolation, the effects of which are often very marked on
isolated trees in the dryer regions of South India, where we have
more than once seen every tree in a planted topd damaged irretrie-
vably by the effect of the sun on its exposed side. en come
storms, violent rain, snow, and ice, all of which we know to be impor-
tant and darzgerous sources of damage to forests. We note that
it is considered that woods which have been properly thinned are
generally less liable to damage than unthinne(f woods, as the snow
can more easily reach the ground and the wind can more effec-
tually aid in shaking it off the branches of the trees in the canopy.
In Part V, the influences treated as *non-atmospheric Ee-
nomena’ are swamps, floods, and torrents, avalanches, shiftin
sands, and, last but not least, forest fires. The question of drain-
age is well discussed and so me good suggestions, which may be
of use in the Himalaya, are given in regard to works of protection
sgainst avalanches. No account of shifting sands in Europe
would be complete without reference to the great works under-
taken in France on the shores of the Bay of Biscay which are
desoribed. We note that on the German coast sods and in Flanders
straw, are used to cover the ground in places in danger and
protect young growth ; while in South Russia the Ailanthus
iﬁlandulo:a has been grown successfully on Sand-dunes. This tree
. Fisher suggests, is a very accommodating species and should
be tried in places on the Indian coast where tlg:e fresh water is too
far from the surface to allow of Casuarina being grown. Notice-
ably also is the hint that the Jerusalem artichoke which is most
easy of propagation, can be successfully used to shelter the young
tree-growth, on shifting sands. The chapter on fire-protection has
clearly borrowed somewhat from Indian experience, and gives a
c.;ref:x‘}d general account of the best measures of prevention to be
opted.
In the final Part VI., the certain diseases’ discussed are
chiefly the following : red-rot, white-rot, stag-headedness, abnormal
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needle-shedding and damage by smoke. The causes of these
diseases are explained and measure of treatment suggested.

We have now ran over briefly the chief subjects treated in
this excellent Manual, which ought to be in the hands of all
Indian forest officers as a guide to and help in observation. Many
a forest officer has, we dare say, however well-trained he may have
been, asked himself what are the points which it is most impor-
tant for him to observe as he goes through his daily routine in the
hage forests he has to administer in India: as a help in answering
the question, this work of Mr. Fisher's, and that previously pub-
lished by Dr. Nisbet should be of great service.

It has, incorrectly, we believe, been said that ¢there is no
rose with a thorn’ and it may be suggested that an appre-
ciation of this excellent work may need some little thorn to show ghat
we-are not entirely partial. In the present case, the sting, like the
scorpion’s, must come at the tail, where lies the chief defect in the
work and that is simply the absence of an Index. We know
how often it happens thac German and even French works suffer
in valae from the absence of an Index, but English books are
usually free from the reproach and we hope that our friend Mr.
Fisher, when he publishes his next edition, will remember our
suggestion and give usa good Index to help us to utilize his
abours to the best advantage.

Aqoual Forest Administration Report for Bengal,
Coorg, and Berar for 1893-94.

The Bengal Report is written by Mr, A. E. Wild and is an
interesting one ; the Local Government has, however, complained
of its length, though it seems to us that the length is more
apparent than real, as there are 40 pages of print rather larger
t&n that in use in some other Provinces. ‘

The area of forest under the Department in Bengal amounts to

sq. m.
Reserves 5831
Protected £059 } Total 12,924 square miles.
Unclassed 4034
We are sorry to see that the Sonthal forests have not yet been
taken up ; and glad to notice that 363 acres of the Paglajhora
catchment basin near Kurseong have been taken charge of to be
treated in an attempt at reclamation. This is a work which has
long been urgently wanted and we shall be glad to hear next
year what steps have been taken to stop the torrents. It will
not be an easy matter even with some expenditure, but simple
¢losing and fencing will doubtless effect a great deal by themselves
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alone. Fire-Protection seems to have failed very seriously, especi-
ally in Singhbhum where 402,588 accrs were burnt out of 468,322
whose protection was attempted. Very natarally, the Local
Government have made some remarks on this and say :—

“The Lieutenant-Governor is surprised to learn that in
¢ Singhbhum no effectual attempt was made to check this enormous
“waste, Even if his aid was not invoked, the Deputy Commission-
‘er should bhave trought offenders to justice if they could be
¢ identified, or failing that, he should have adopted other measures
‘for the control of the population. His Honour observes that
¢ the Conservator has taken steps to keep himself informed of the
‘ocourrence of such cases and in view of the gravity of the cir-
¢ cumstances disclosed, His Honour desires that until farther
‘orders a special report may be submitted to Government con-
¢ cerning every serious fire in a State Forest, as it occurs, showing
‘how it originated and what measures were taken to punish the
¢‘offenders. His Honour also approves of the Conservator’s order
¢ that in respect of offences by fire, compensation should not be
¢ accepted under section 67 of the Forest Act.”

he Government of India have approved of the orders given

and especially of the one prohibiting the compounding of offences

of incendiarism, which prohibition we fully agree is a proper

olicy. In an Appendix to the Report is given anote by Mr. H, H.
ﬁaines. Deputy Conservator, which we reproduce.

“Savann of greater or less extent oocur in all the
¢ Jalpaiguri forests, and are of two kigds—

“1. Those on high lani, which usually burn early in the
¢ season.

«“92, Those in low land, which, will often not burn until the
‘ the hot weather.

“They first appear to have their origin in the thinning out of
‘the tree growth by repeated fires, and they frequently pass
¢ gradually, on the one hand, into stocked forest without any sharp
¢ iinc:i. of separation, and on the other hand into the low-lying grass
‘lan

“It has been found that the firing of the first kind early in
“ the season, and especially not long before the precipitation of
¢ dew, does comparatively little harm to the tree growth. The fall
¢of the leaves of the trees of course takes place but these leaves
* bave already nearly completed their work, and would soon fall
‘natarally, and the previous annual ~hoots are seldom entirely
‘burnt back. Seedling sil in the thicker grass is usually burnt
“back to the root, but very strong shoots which have sprung from
‘root stocks, whose shoots have been hurnt for several previous
¢years, will survive where the grass thins off into the stocked
‘forest. Thus, although the advance cannot be as quick as in the
¢ cases where fires can be excluded altogether, I am of opinion that
* the forest will very gradually advance upon the savannah.
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‘Exfperienoe has shown that fires cannot be excluded alto-
¢ gether for several years successively, as incendiary fires cannot
‘be entirely stopped. Incendiary ﬁyres usually take place from
‘March to May and at any time of the day. The grass at this
‘time is very dry, The new shoots of the sil (which have now
‘sprouted) with the new crop of leaves is entirely destroyed, and
‘tEe growth thus almost stopped for the year, while such fires will
*often kill outright sdl saplings of several years's growth. As
* incendiary fires, from their ready ignition, most commonly arise
‘in savannahs, the advantage of departmental firing is obvious.

‘ Where a savannah of the second type abuts on a sdl forest
‘it cannot usually be fired without the adjoining forest also be-
‘coming burnt. This forest is thus thinned out gradually at the
‘edges, and a repetition of the fire annually will gradually give
‘ rise to a savannah of the first type on the high land. This pro-
‘bably explains the origin of the highland savannahs. To fire low
‘land savannahs departmentally, therefore, requires first that a
* pharé should be cut around them, and that they should be fired
¢ from their edges all around. The advantage of this departmental
‘firing prevents the extension of the savannah, but such blanks
¢ can never be themselves filled up, another advantage being that
*wholesale forest fires are made more difficult to produce. The
‘ results of departmental firing of savannahs are thus satisfactory
‘and such firing is, I believe, at present the only practicable way
‘of rgducing the terrible damage hitherto done to these forests by
¢ fire.”

Mr. Haines perhaps does not know that the departmental
burning of Savannahs (‘tappars’ in the N.-W. P.) is a common
gractice and a most important one, as enormously reducing the

anger of fire in the more valuable forest adjoining. Also that it
was regularly in force in Bengal from about 1880 for some years
on the strong recommendations made by Sir D. Brandis. Such
a forest as Muraghat, surrounded almost entirely by long grass
tracts, and with pieces of savannah running in here and there
ought to be very easy of protection in this way. In our opinion,
the ¢ lowland ’ savannahs never will produce sﬁ{ or indeed any other
trees of value and ought to be under cultivation—the ¢ high-land *
ones are probably mostly areas where sl will only grow with
difficulty and of poor physique.

*Grazing’ in Bengal is a subject, to judge by the returns,
which need give but littFe anxiety to the forest officers, for after all,
only 867 buffaloes, 1,094 cows and 403 goats grazed in the Northern
Bengal 5 Divisions with a revenune of Rs. 7,138 or over Rs. 3
per ﬁead The only District in which the grazing seems to be
heavy is Puri where 9,900 animals grazed at full and 1,60,000 at
privileged rates, the revenue being Rs. 4,661.

Under ‘Natural Reproduction,’ the most noticeable thing is
the seeding and dying off of the bamboo in the Darjeeling Hills
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“ enabling the sél to gain ground in™a successful manner.” \ On
this a Bengal forest officer of experience writes to us. “Itisa
* pity that departmental operations are not undertaken to put the
‘struggling young growth of sil in a favourable condition for
¢ developing gefore the bamboos reach their full size again. If
¢ set free from creepers and inferior growth of all sorts now, the
¢ proportion of sdl would be fairly doubled, I think.” In Burma,
when a bamboo seeding year occurs, every means is at once taken
to reap full advantage of it for the benefit of teak and we hope
that something of the kind will also be undertaken in Darjeeling.
The bamboo referred to is Nendrocalamus Hamiltonii. .

We notice that the Japanese Cryptomeria Japonica which is
so successfully cultivated in the Daljeeling Hills, has begun to
produce natural seedlings. The average girths of the Cryptomeria
trees at Dhobijhora is given as 39 inches.

On the Extraction of forest produce, there is not much to
notice, save that the working of the forests of Orissa for the East
Coast Railway has been prevented by their great unhealthiness.
It is also noticeable that the lease of ¢Sabai’ ( ¢ Bhabar '— Ischcs-
num angustifolium) grass from the Singhbbim forests was given
for Rs. 3,000 instead of for Rs. 1,750 as last year. Mr. Wild
gives the requirements of three out of the five Calcutta Paper
Mills as 3,10,000 mds. and seems grieved that considering that the
grass is valued at Rs. 1-7-0 per maund, the Government does not
get a larger share in the profits. Perhaps, however, the cost of
cutting over wide areas and of the freight of such a bulky article
comes to more than the Rs. 1-2 which he estimates. If not, it is
surprising that the leases do not attract greater competition.

The  Financial results’ of the year were —

Revenue wee 7,738,096

Forest year ¢ B penditure ... ... 398,389
Sarplus .. 374,707

. . Revenue ... 8,01,611
Financial year Expenditare ... . 4,04,043

Surplus ... 897,568

The Coorg Report has not much of great interest, though
there are a few things which deserve notice. In our last issue
(December 1895) we discussed the question of Lantana which
Mr. Prevost calls the ¢ Forester’s friend.’

Noticeable is the account of the systems under which Sandal
has been and to is tobe exploited. On this the Deputy Conservator
says :—

“ During the year, 185 tons of sandal-wood were collected at
‘an average cost of Rs 35-7-11 per ton against Rs. 30-5-3
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*per ton in the previous year. The average cost of collection for
‘the past 10 years was Rs. 31 per ton. The selling price per
“ton was Rs. 417-10-11 against Rs. 448-8-0 in 1892-93. I
‘trust by the new system of departmental collection Ilately
* introduced, to reduce this expenditure to Rs, 28 per ton, and at the
‘same time bring in a superior class of sandal. The old system
‘of collecting sandal was to uproot only such trees as were
‘absolutely dead ; over-mature or half-dead trees were left to still
¢ further decay, and the subordinates entrusted with the work, did
‘not judge a tree by the state of its trunk, but were entirely
‘Fuided by the appearance of the leaves, and if they showed the
‘ least signs of vitality, the tree was considered green, and was not
‘marked for uprooting. This method of selection was not sound ;
‘once a sandal has matured, decay rapidly ensues, and at all
¢ periods of its existence it is most susceptible to any injury to its
‘Etk and roots, and it is rare to find any tree over fifteen years
‘ of age, entirely sound, and free from rot, &c. Instead of obtain-
*ing the full possibility from matured trees, these injured and half
‘decayed trees were left to struggle on until they were entirely
‘dead, and then when brought to koti were found to possess no
“billets, were hollow, and cracked, difficult to work up, and the
¢ quantity of heartwood had materially diminished.”

¢ Under the present system, a trastworthy Ranger is allowed
¢ to mark for removal those trees which are entirel{ ead, but the
* marking of over-mature and hollow trees which though not really
* dead ought for sylvicultural reasons to be removed, is done solely
‘by the Deputy Conservator. Certain tracts of country are
* systematically worked over, and at the same time sandal seed is
‘freely scattered in all likely localities. By this method every green
‘sandal tree in the country comes under personal supervision ;
‘all cases of illicit damage can be at once detected ; villagers
‘warned to protect the trees, and not to injure them when burning
‘the lantana surrounding their fields, and the progress of natural
*seedlings, results of broad-cast sowings, dibbling in, and other
¢ works of utility generally observed and noted. e quantity and
‘quality of sandal obtained from these over-mature, but not
¢ actually dead trees, is greatly superior to that formerly obtained
¢ from tgose entirely dead, and it 1s absolutely certain that under
‘the present system a greater (Yossibility per tree is realized.
¢ Great attention has also been paid to the thorough extraction of
¢ all roots, as they contain a very large proportion of essential oil,
‘and command high prices at the annual sales.”

The financial results for the forest year were :—
Revenue Rs. 1,75,991
Expenditure ,, 90,546

Surplus ,, 85,045
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In the Berar Report also there is little for us to specially notice’
As with Coorg, the Lantana question has already received treat~
ment in our pages.
The Financial results for the Forest year were :—
Revenue Rs. 4,79.475
Expenditare ,, 2,64,318

Surplus ,, 2,15,157

Forest Administration in South Australia, 1894-955

Our review of the South Australian Forest Report for
1893-94, appeared at page 239 of Vol. XX. (June 1895) and
we pointed out then, as indeed we had done on previous occasions
how unsatisfactory it was as a record of real Forest work. The
Reserves cover 215,696 acres but of this apparently only 11,881
acres are under any sort of management, hat bappens in the
rest is no more apparent from the Report of 1894-95, than it was
from that of 1893-94. The Revenue was £3,709, the expenditure
£7,342, or a deficit of £3,643, which is oune-balf of the expen-
diture. What advantage the Department has been to the Colony
except for the plantations, of which there is so little information
that we are quite in the dark, it is difficult for ousiders to under-
stand. The natural forests are apparently let out on lease for the
cutting of timber, for grazing and cultivation. :

The chief good work done by the Department seems to be the
distribution ( gratis ? ) of trees and vines, for no less than about
800,000 of each were distributed during the year.

Report on the Horticultural Garden, Lucknow,
for 1894-95.

This Report is unfortunately scarcely more than a record of
disaster. In the autumn of 1894, a high flood in the Gumti
River submerged part of the garden and much damage was done in.
all departments of the garden’s work. In the Arboricultural
section, the nursery was submerged for a week, so thatout of
19,000 plants on hand at the beginning, barely 3,500 were alive
at the end of the year.

It is not improbable that the low site of the garden is respon-
sible for the ill success of the edible date which seems to perish
unaccountably in spite of all care. The introduction of the
Persimmon trees bas not been very successful so far, but we are

glad to say that they have done better in Debra Dun with the

]
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advantage of being tended by that suceessful and enthusiastic
fruit culturist, Mr. Angus Campbell. The list of trees cultivated
in the Nursery is a large one, but it is a pity that only native
names should be given : even to a Forest Officer ¢Shahtooth,’
*Momseri,” ¢ Chilwal,” ¢ Macluria,’ ‘ Kankohar’ and ‘ Kanyei’ are
rather terrible.

The plantation of the beautiful Eucalyptus citriodora, th&
prettiest of the genus, to our mind, is apparently a great success ;
we should have liked to hear more about it.

The garden has been trying to do good work in educating
native and European gardeners, but its success has been rather
r'obr, for the two Europeans were failures, and of the natives, three
eft and two were dismissed for misconduct. This is a great pity,

for there seems to be a considerable demand for good trained men
V-SHIKAR AND TRAVHL.

The Mongoose in the West Indies.

Some years ago the Cane Fields in the North of the Spanish
Colony of Puerto ﬁico were so much ravaged by rats, that Planters
had recourse to the Mongoose, or Munguz. Four pairs were
introduced from Jamaica. They multiplied with great rapidity,
and in a very short time rats had practically disappeared; 1
myself have seen them by dozens drowned in the canals intersecting
the Estate, driven apparently to take to the water to escape their
relentless foes. Revisiting the Island after an interval of two
years, I found the Mongoose established as an institution, infesting
poultry yards, over-running houses, and often being made a
domestic pet. The Canes were saved from one pest but at what
cost the accompanying cutting from the “Field” of 13th July,
describing the effect in Jamaica, will set forth. Ifany of your
readers have the idea of introducing the animal to exterminate
rats, the evidence of V. should make them reflect before they
de so—(F. N in Révwe Agricole of Mauritius), |
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The mongoose was introduced into the West Indies for the:
ostensible purpose of destroying the large grey white-bellied rat
that played havoc with the growinﬁ canes on the sugar-growing

lantations. That it fairly achieved the object for which it was
imported cannot be gainsaid, but that it would ever become the
universal pest that it is at the present day, and has been for the
last ten years, was never anticipated. So long as it kept to the
cane-growing plantations and ate the planters’ poultry, eggs, and
all young and available animal life within a reasonable distance,
all went well ; bat with its rapid and prolific powers of reproduc-
tion and its vagabond and roaming disposition, it in very short
time—a few years—was to be found in every part of the islands,
from the sea shore to the tops of the loftiest range of mountains,
the highest peak of which is 7,360 ft. above sea level.

I have Ymd a long and intimate acquaintance with the mon-
goose, that is, since its first introduction nearly a quarter of a
century ago. A few years ago attention was directed in a pam-
phlet on agricultural matters to the mongoose, its greatly increased
numbers, its distribution and the devastation it was accomplishing,
not only to young animal life alone, but to vegetation in the island
of Jamaica. This pamphlet brought letters from all parts of the
island, all of which complained most bitterly of the mongoose
and the damage it was causing everywhere. The general wail
had the desired effect, and a commission was appointed by the
local government to inquire into and report upon the ubiquitous
pest, Herpestes ichneumon. Very many gentlemen were called
and gave evidence, and with one solitary exception—a cane culti-
vator and sugar boiler—their voices were raised against this new
and introduced pest.

The mongoose, as I have said, was introduced co destroy the
cane rat. Though it has not exterminatod these rats, it has lessen-
ed their numbersin the canefields, and saved the sugar-planters a
lot of money. It was not introduced to destroy, but it has most
effectually nearly exterminated, all the ground-laying and feeding
birds, poultry, eggs of all kinds, on the ground and in trees,
including those of the land turtle ; it kills young pigs, lambs, and
kids ; eats fruits of all kinds, canes, ground provisions, fish, wild-
fowl, snakes, lizards, crabs, etc. All young aud tender life, animal
and vegetable, is included in its daily menu.

. 1t has been said that the mongoose does not climb, and that
he is only a day forager. Neither assertion is correct, for the
animal will climb into a tree that would try the agility aud pluck
of a young descendant of Ethiopia, and during the beautiful moon-
llibt nights that one experiences in the tropics, the mongoose will
take his walks abroad intent on destruction of some kind. When
up a tree he will destroy eggs or young birds in the nest, or eat
the fruit that may be ripe. "He does not kill the domestic or dark-
furred rat, and I am aware of an instance in which a mongoosq
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and:two of these rats found a common  home or lodging- place iw
the trunk of a fallen tree. This, however, must be regarded as st

exceptional case.

~ In Jamaica, there was a beaatiful and indigenous snake, a’
friend to the airiculturist, Chilobotrus inornatus, commonly called’
the yellow snake, and growing to a length of six or seven feet. It
is gone ; love or money cannot procure a specimen, although I’
have been trying for the last five or six years to obtain one for a
friend. Another ally of the land caltivator, the ground-lizard
(Ameiva dorsalis), is gone, or is very rarely seen mnow, though
formerly there were hundreds.

When he has cleared off the animal life and the fruit in a-
district, the mongoose turns his attention to the ground provisions,
and here again he shows the variety of his tastes and the power
of his jaws. He will grovel away with his paws until he lays:
bare yams, cocoas (Alocasia,) sweet potatoes, cassava, bitter and
sweet (the former, Manihot utilissima, poisonous in its raw and
unprepared state), and other ground food bulbs. Of fruit, he has
a Eartiality for the banana, the various ananas, the mango, and
others, as well as for some of the tree vegetables, for instance, the
delicious akee (Cupania edulis) and pear. The mongoose will
likewise, when the irrigation canals are drawn off for cleaning,
seize fish and make off with them.

Not the least harm it bas done has been the destruction of
insectivorous birds and lizards, and the consequent increase of
another nuisance, the tick. This is a subject that the West Indian
Government is bound to take up in the near futare, and there is,
or will be, found only one remedy, the introduction, propagation,
and protection of insect-eating birds, and here I may mention that
the &est Indian mongoose would be most gratefully exchanged
for the English sparrow.

The mongoose breeds about six to eight times a year, and I
have never known of more than five young at each time ; but
upon this point opinions differ, one eminent local doctor of medi-
cane (and a naturalist) stated before the Commission that the
fcnng numbered ten to eleven. The mongoose lives in the hol-
ow of dead trees, dry walls, ond other such places. His activity
is wonderful, and it is a treat to see him leap at and secure a
young fowl ; he very seldom misses the quarry, which, when
secured, he proceeds to mutilate in the groin, first of all drinking
the warm blood, then devouring the liver, &c. With all his
aotivity and pluck, however, be is no match against a good terrier,
and those who wish to rear a few chickens must and go keep one
or two of these dogs. The mongoose is cunning and sagacious;
in fact he is highly educated. I have seen one abstract an egg
from a hen’s nest, take it up with the forepaws, hug it to is heart,
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and walk off on its hind legs. Here is an instance in proof of its:
intelligence and reasoning power. The narrative comes to me:
first hand from a gentleman holding the commisson of the peace
and not given to romancing. - My friend, who is the owner of one
of the principal coastal wharves in Jamaica and his own wharfe
inger, told ‘me that his premises are overrun with mongooses,
against which he wages perpetual war. He bad noticed for a
considerable time, as he sat in his office, an old buck constantly
travelling to and fro between a log wood heap and the large ware-
houses. ~ His contant perambulations had worn a distinct tract on
the sandy soil. Afraid to have recourse to his gun in such a placs, ,
he provided a new spring trap, upon the lever platform of which
be tied, as well as he could, as egg, and when the employés had
drawn off for the midday meal he excavated a hole on the track,
laced therein the trap, which he covered over with loose sand,
F’eaving only the egg exposed, and, after making all smooth, retir-
ed to his office to watch. Ere long out came the mongoose and
commenced a series of manceuvres as comical as they were cune
ning. After reconnoitring by some half dozen circular evolutions,
he gradually approached the egg, and with his forepaws come
menced to scrtach the sand away about six or seven inches from
the egg. A part of the trap soon became exposed, when a few
runs round -doubtless expressed his satisfaction at outwitting the
wharfinger. The excavating and circular perambulations contin-"
ded until the trap was undermined on the one side, when, losing
its equilibrium, it fell into the miniature pit ; the eg% rolled o
and was immediately carried away by the intelligent but destruc--
tive animal. :

The mongoose nevertheless is easily trapped, and it is a strange
circumstance connected with its capture that very few females are
taken or killed, perhaps one in twenty. This would lead to the
conclusion that either the males are greatly in excess of the
females or that the latter stay more at home to superintend
domestic arrangements. :

However interesting the mongoose may be from a natural’
bistory point of view, the fact remains that it has overrun every
part of the West Indies, bas done, and is doing, incalulable’
damage in every direction.

. The question may be asked, “Is it not possible to extermin-.
ate it?” The answer is in the negative. On the plains and in
cultivated districts it may be partially kept down ; in the hills, in
the rocky, inaccessible and uncultivated districts, never. =~ Here it
is, and here it is likely to remain. ' '

v,
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VI-EXTRACTS, NOTHS AND QURRIES

- Spinifex Resin.

Last year Sir William Macleay was kind enough to give me
“a sample of gum used by the blacks for cementing the heads of
spears.” and prepared from Spinifex roots,” which had been collect-
ed-by Mr. Walter Froggatt in the Napier Range (locally called
Barrier Range), 100 miles inland from Derby, North-west
Australia. )

I was dubious as to it being the product of a ¢ Spinifex,”
never having heard of a grass yielding a resin, but Mr. Froggatt
is emphatic that he is not mistaken, nor is so experienced a collec-
tor likely to be. The Spinifex is probably Triodia irritans, R.Br.,
but further information on the subject, giving the mode of prepara~
tion of the resin would be very acceptable. Mr. Froggatt states
that it is obtained (rom the roots, and local Europeans and abori-
ginals all make similar statements as to its origin.

1t is in a cake about 4 inches in diameter, and 1} inch in
thickness. The smell is something like beeswax, but at the same
time it has an exceedingly disagreeable and persistent odour which
is not easily described. [t reminds one of the smell of the fabric
known as corduroy. It is of especial interest because it is of.
aboriginal preparation. Its colour is that of a dirty dark bronze-!
green, or almost of a slaty colour with a little green in it. To the
naked eye it looks very like finely chopped hay or grass-seed
cemented into a compact mass. It is exceedingly tough, a sharp
blow with a hammer on a cold chisel being necessary to fracture-
it. : :
Petroleum spirit extracts 32 per cent. of a transparent, colour--
less fixed oil or fat, which possesses a little of the disagreeable
odour of the original substance. The solvent extracts no resin.
As the substance has been made up into cakes by the blacks, and
is to that extent not an absolutely natural product, it may be that
the fat, or a portion of it, has been introduced.

#¢ The heads of spears from W estern Australiain my collection are coated
with a hard gum, formlnp a ridge on one side, in which pieces of glssa are im-.
*  Brough 8mith’s Aborigincs of Victoria, &o., L, 336. r.
orms me the Spinifex resin is put to such a purpose in the locality from w.
he obtained it ' . . o
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The substance was then digested in alcohol, which extracts a
transparent, hard, golden-yellow resin possessing some odour, and
which appears to be an interesting substance. The amount of this
reein is 67-3 per cent., and it darkens on keeping.

Water digested on the residue dissolves out 6'9 per cent., of
colouring matter and salts. It contains no arabin. The remain-
der, 231 per cent., consists of dirt and particles of chopped grass,
This also 1s quite free from gummmattery.

Summary :—
Fat, soluble in petroleum spirit....ccceevveees 8°
Resin, soluble in alcohol.....ccceerurnecencecee 67"
Extractive and salts, soluble in water...... 6
Accidenhl .mpurity..............."..I.......23.1

......1’00'4

A second sample, treated with alcohol direct, yielded 70-8 per
ov:;lt., to that solvent.—(J. H. Maiden, in Pro., Linn. Soc. N. 8.
. 1889.)

.Nore,—We reprint this with the suggestion that such of our readers as live
on the Indian sea-coast where Spinifex squarom i common, might ascertain
whether it has any similar products. Dr. Watt does not mention any.

Hox, Ep,

1
3
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The preserving of Wood, an Improved Process,

There bas just been introduced into England by Colonel
Haskin, an American gentlemen, a process which bids fair to
quite revolutionise the method now in use of preparing wo.d for
buildings, railway and other purposes. Formerly our method of
seasoning the material has been by the extracting of the sap
either by the natural process of dessication by time and exposure
to the atmosphere, or by artificial means, such as kiln drying*
steaming, wasliling &c., but as Bessemer reversed the then exist-
ing treatment in the making of steel, so Colonel Haskin has
reversed the mode of seasoning wood. On Monday at 2, Dean’s
Yard, Westminster, the offices of the company, an opportunity
was afforded a large company, of inspecting numerous specimens
of material which have nm{ergone what Eas been termed the
“ vulcanising ” process, and having described to them the means
whereby wood of all kinds can be made lasting and durable in a
comparatively short space of time. The main principle of the
Haskin system, as differing from the processes of Keyan, Burnett
and Bethel, is that to effectually preserve timber is to so treat the
sap within the pores of the woos that the whole of its life-pre-
serving properties are retained and solidified within the substance
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itself. [t has been shown that by burning or charring timber, as
was done in olden times, the liquid matter near the surface was
arrested by fermentation, therefore the inference drawn by the
inventor of the new process is that if heat were put to the centre,
the core of the stick, the entire body would be entirely preserved.
The wood, it was pointed out, may be taken in its green state, and
the various compounds then in t{e sap are by great heat and air-
pressure distilled and retained within the wood without losing
their antiseptic and preservative properties. The process is simply
the passing of the wood through a cylinder Grft. in diameter,
the length of the tank being 112 ft. There it is subjected to
compressed air for a length of time, and to a high tomperature of
from three to five hundred degrees, care being taken not to
permit of the evaporation of the substances. By this means all the,
albuminous, glutinous, resinous, and oleaginous compounds
become coagulated in tbe pores of the wood, and impregnate the
whole substance. It is claimed that the high heat to which the
wood is subjected does not affect the fibre ani impair its strength ;
rather the reverse, for so long as the moisture is absorbed in the
wood the fibre does not feel the heat. It was stated by the
Colonel that the principal cost was that of the labour of getting the
timber piled upon the trucks and run into the cylinder. The fuel
necessary for raising the heat runs from 8 to 10 tons per twenty-
four hours for 20,000 cubic feet of timber. As to the expense,
Colonel Haskin stated that his process was much cheaper than
even that of creosoting. The Colonel, while describing his system,
referred in graceful terms to the efforts made by English
scientists in the direction of wood-preserving. A number of
cheap wood railway sleepers which has been exposed to the:
severest of weather and the heaviest of traffic for over tem
years on New York and Boston railways were shown in a splendid
state of preservation, and which, when the ‘“bit’ was applied,
exhibited an interior of remarkable freshness. There were also
on view some beautiful American woods of very close grain,
and which, it was explained, were, after the vulcanising process,
easily planed and tooled by the workmen. Judging from the
exhibition at Dean’s Yard, and the general opinion expressed at:
the inspection, there seems everp prospect of a great future in
this country for this improved process of wood preserving.— Rail~
way News.

The Preservation of Timber,

Colonel 8. E. Haskin has contributed an able letter on the

reservation of wood to the columns of a technical contemporary,

in the course of which he explains the process with which.his
name is ideatified in the following terms ;—

5
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» “Hagkinising, vnlcanisin%,” consiste in placing raw wood in
a cylindrical chamber made of boiler plate, of any size, or numbers
of them placed together, according to the put-out required daily,
and submitting the same for a few hours to a medium of super-
beated, circulating, compressed air,making as many as three or four
charges per day of twenty-four hours, the effect of which is to
destroy all germs inherent ia thé sap, at - the same time developing
the antiseptics and preservatives contained in the wood, which,
by the air pressure employed, are prevented from escaping, and -
in cooling down under the same pressure as is employed in pro-
ducing them they became fixed in the wood.

~ Will you kindly allow the following endorsements to appear
in, connection with my explanation :—

Mr. C. F. Chandler, Ph.D., of the School of Mines, Columbia
College, New York, says :—“I have examined the sam[:le of
oakwood preserved by your process, which you placed in my hands.
I find that it is entirely different from the original wood, of which
I also examined a sample. The treatment to which the wood has
been exposed has effected a radical chemical change in its char-
acter, and it now contains 11'91 per cent. of materials, most of
which have resulted from the action of heat. These I have suc-
ceeded in separating into: Neutral oils, turpines, &c., 0-36 per
cent.; resinous acids and other bodies, 1078 per cent.a very
considerable portion of this 11-91 per cent. of material consists
of antiseptics and preservative substances, which will act to protect
the wood from decomposition and decay. They have also radically
chan%,ed the appearance of the wood, producing what would other-
wise have required a long lapse of time. The wood before treat-
ment does not contain the above-mentioned substances, and would
be liable to be attacked by microscopic fungi, and to undergo decay
when exposed to air and moistare. In conclusion, I will say that
your process seems to be a remarkably simple and effective one
for improving the appearance and very greatly increasing the
durabi?ity of timber, and protecting it from the agencies which
result in destroying by decay timber which has not been treated.

Mr. R. H. Sloan, Chief Engineer, Manhattan Railway, tells
me in reply to my inquiries as to the life of my cross-ties and
Elanking which had been treated by the vulcanising process, tim-

er so treated six years ago ‘‘is sound, and the surface of the ties
* and planking vary hard. There are no indications of decay at the
¢ end of those planks which were vulcanised, while the planks not
* treated and placed on the structure about the same tiine are
¢ decayed at the ends, or where they are nailed to the supportin
¢ timbers.— I am inclined to think the process of vnlcanising will
soon be found to be the best way of preserving timber.” )

Distillations of wood are obtained, one after another, according
to the degree of heat and vacuo employed. Oan Mont Blanc, atsome
seasons of the year, ebullition, or boil{ng of water, will take place, -
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* and the water evaporate, whilst it is not hot emough to cook
ordinary vegetables. The air pressure being so much less at that
altitude than 151b to the square inch, the ebullition occurs for
want of air pressure. The air pressure used in my process prevents

-ebullition, consequently a greater heat can be applied to the wood
-without causing destructive distillation or in any way injuring
the fibre. -

When the tree has been separated from its roots, the sap still
contains the principle of vegetation, which by certain influences
are brought into activity, causing every species of decay. This
vis vitee is the albumen in the sap.

The albumen in the sap of wood often produces a thread-like
growth found in railway sleepers, extending throughout and ter-
minating frequently at the end of the timber in a fungus forma-
tion. This ‘mycelium destroys the vitality of wood. A good
example of its growth I found near Manchester in some timbers
which bad been creosoted and used for railway sleepers, and after-
wards taken out from under the rails and made into a fence at a
crossing by placing the timbers on end close together.

A portion of the surface of the sleeper broken away, revealing
the threads of mycelium interlaced ina perfect network following
the course of the cells and ducts of the wood, which, except as to a
thin surface, where the creosote had penetrated, was completely
rotted.

By my procees of conserving timber, the vegetating or life-
giving principle of the sap is destroyed by the great heat to which
the wood is subjected. An experience of ages has shown beyond
all question that “ charring” wood will preserve it from decay ;
‘8o far as the heat penetrates beyond the flame line it will invaria-
bly be found sound, firm, aud strong, for the reason that the
-vegetating principle in the sap has been destroyed, but in charring,
the heat cannot penetrate to the centre of the timber without
burning too deeply, hence the circle around charred fence posts
-and timbers remains perfectly sound, while the centre has rotted
away, whilst in my process the heat is made to the very centre and
the fluids are so held confined bv pressure that none of them can
escape the action of the heat.—( Timber T'rades Journal.)

A Norwegian fouse in England.

Writing in the American Architect, Mr. A. T. Sibbald says :—
A friend of mine in Devonshire, England, being compelled in the
course of last year to build a house, and finding that the estimates
submitted to him for plans of the usual kind exceeded what he
was willing to spend, bethought Lim of what he had seen of
bouses in Norway. An application to an architect in Christiania
brought bim several plans, one of which happened to be a plan of
a house in Bergen, which he bad inspected and admired, This
plan, after a few modifications had been made in it, was adopted,
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An estimate and _sﬁeciﬁ,anﬁens were then obieined from a bailder
in Christisnia, who undertook te erect the tramewmork of: the
honse, to p:(lll i; dowa, and o dglivor the materials duly nnmbfp
snd pre or tramsport end reconstruction alongside a shé
vhj«i tgrpnr.chaser wus to eharter. The order for the house was
sent in Janaary, and withia three months it wes ready for trans-
rt. Some delay was incarred in getting a vessel, and it did not
eave Christiania till May 18th. A tedious voyage further delay-
‘ed its arrival in England till the same time in }nne. It was then
oonveyed by railway to its destination, and on June 28th the work
of re-erecting it was begun. Early in the month of December it
was ready for occupation, though, owing to the dampuess of the
Devonshire climate, it was found expedient to delay until the
apring the putting on of the outer shell.

%Vhile the honse was in course of construction at Christiania,
opriain necessary works of preparation had been going on in
England. The cellars had been made in the usual way, a stome
wgﬁ on which the wooden structure was to rest, rising about 4 ft.
from the ground, was built, and the brick flues of the house had
been in part erected.

The walls are made of pinewood about 6 in. thiek, the inter-
stices of the logs being filled with oakum, and the whole surface
being plastered with a mixture of cow-hair and lime. OQutside
the main wall there is a shell of wood, which is protected with
peint against the action of the weather, and again inside there is
another shell, which serves as a panelling to the rooms. By
sieining and varnishing this a good effect is produced. The cor-
nices are carved by the use ot the ricand saw in deviees of excellent
taste. It should be noted that neither paper for the walls nor
plaster for the celling is used throught the house. It is important
to observe that everywhero the logs of timber are placed vertically,
sn arrangement which adds somewhat to the expense of the build-
ing, but which, as the contraction of the wood in drying is not
lateral but vertical, prevents the unevenness so often to be obsery-
ed in the woodwork of English houses.

To avoid the resonance which might be expected in a house
so constructed, dry sand to the depth of four inches is placed
between the ceiling of the cellars and floors of the ground rooms
and again between the ceilings of these and the floors of the rooms
above. In additien to this, the floors of both stories of the house
are laid with deals two inches thick, a millboard being placed
under each, with the effect of thoroughly deadening all sound.

The house, which presents externally the appearance of a
handsome villa residence, brighter, indeed, in colour tban we com-
mouly see in Englanl, is an oblong of ahout 74 ft. by 56 fi. On
the ground floor, besides the kitcheu with its offices, butler’s

ntry, front and inner hall, there are these principal rooms ;—
Enwin room, 29 ft. by 16 ft. ; second drawing-room, 24 ft. by
1B fi. ; library, 16 ft. by 12 ft. ; dining-room, 2&,& by 20 f&;
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besimess-room, 16-ft. by 14 ft. ; ante-room, 12¢t. by 12. All the
rooms on this floor are 13 ft. in height. Oa the first floor, which
-840 ft. 8 in. in height, there are : —Day nursery, 26 ft. by 13 ft. ;
night nursery, 13 ft. by 12 ft. 6 in. ; bath-room, 15 ft. 6 in. by
13 ft. 6 in. ; bedroom, 24.f. by 21 ft.; ditto, 24 ft. by 21 ft.;
ditto, 21 ft. by 15 ft. ; ditto, 15 ft. by 14. ; ditte, 15 ft. by 13 ft. ;
-ditto, 22 ft. by 11 ft. All these are furnished with stoves. There
are also two wardrobe-rooms, each measuring 15 ft. by 13 ft.. one
of which bas a stove, and may be used us a bedroom, and linen-
room 14 f&. by 7 ft. 1f may be observed that there is room and
epportunity for constructing attics in the roof, an addition which
may be more easily mude owing to the circumstance that the
slates are laid not on luths and battens, but on panelled wood.
Now as to the cost. The stone fonndation-wall cost 300 dols.;
the builders’ estimate, including sixteen stoves, doors, window-
feames, door-handles, lecks and other fittings, amounted to 4,385
dols. ; the sea-freight was 1,020 dols, to which something mast
be added for carringe by railway ; a fee of 560 dols. was paid to
the architect, and to these sums mast be added the cost of window-
lass, slates, &e. The total cost will be something under 10,000
ls., The estimates previously obtained for a stone house con¢ain-
ing about th> same amount of accommodation had reached the
sum._ of 23,000 dols.; extras, an important item in buildiag
, not being included in the amount.
Probably the first question which every reader will ask is this :
4 But. will not a bouse of wood be especially liable to fire ?*
That bouses of wood geuerally are so liable is certain, but it is
possible that proper precautions taken in their counstruction and
management may very materially roluce the risk. A practical
f that some such result may be attained is found on compar-
the Norwegian with the English charge for fire insurance.
In Bngland, the rate of an ordinary risk is 1s. 6d. per cent.; in
Norway, it is one dol. (4s.6d.) per thousand dols., or 2a. per
cent. ;. an excess not indicatin% a much greater damage, and, in
fact, easily to be accounted for by the smailer amount of business
transacted by the Norwegian fire offices. One fertile source of
danger is removed by the total separation between the flues and
the rest of the building. That common cause of fire, the beam
beated by too close proximity to a fireplace, cannot exist in a
house constructed as has been described above. Safety is also-pro-
vided for by the substitution of stoves for the grates commonly
used in England. When we speak of stoves, however, it must not
be imagined - that the Norsk stoves are of the kind called the
“close” stove. Iu the principal sitting-rooms they use them so
eonstructed as to allow the luxury, which nothing but sheer neces-
sity will make an Englishman relinquish, of an open fire. At the
same time, it is evident that.such a house having once taken fire
would (bura very. rapidly and would be completely destroyed. It
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would be wise to provide ready means of escape for the inmates.
Another obvious precaution would be not to raise such a house to
any great height, or certainly not use as a sleeging room any cham-
ber that might be constructed above the first floor.

Doubts about the durability of such a structure may be more
satisfactorily disposed of. The climate of Norway may be sup-

sed to be more trying than that ot England to wooden buildings.

E’ot only are there greater varieties of temperature, but the aver-
age rainfall is higher than in England. At Bergen, for instance,
the average is 89 in.—more, certainly, than falls in any English
town. Yet, as a matter of fact, wooden erections of considerable
antiquity are not uncommon in the country. Dwelling-houses
may frequently be seen there which, though very old, appear
as sound as when they were first erected, and it is certainly true
that whether old or new they do not need the incessant repair
which in England so considerably increases the total of a house-
holder’s rent.: But whatever may be the age of Norwegian dwell-
ing houses—in England there are few which are as much as two
centuries old, and of these a considerable proportion are of wood
—the churches afford incontestable proof of the durability of
wooden buildings. The church at Hittedal —to mention two only
out of the many instances which might be cited—was built in
1,300, and that of Fortundal is said to be eight hundred years old.
These figures may possibly be exaggerated, but there are certainly
gigantic pieces of timber in this structure whose history may be
traced back for many centuries. These timbers are in the interior
of the church, they aie not painted, and they appear as fresh as
if they hud been cut down a year or two ago, no trace of worm or
dry-rot being observable in them. ~

To sum up. It seems that an English pnrchaser can import
.8 house from g’orway for something less than half the sum which
it would cost to build one in England in the unsual way. It ap-
pears, also, that this house may easily be made of bandsome
appearance, both within and without, wood being more susceptible
than either stone or brick of an ornamentation which is at once
tasteful and cheap : that it will be somewhat less liable to fire, but
pretty certain should fire once lay hold of it to be rapidly and
totally consumed ; that it will be cleaner, will need less repair
and will in all probability be equally durable.—( Timber Trades
Journal.) _

The Forests ot British Malaya.

According to a recent report of the United States Consul-
General at Singapore, in the dense jungles that still cover a vast
portion of the Malay Peninsula and the udjacent islands there
exist many rare and valuable forest trees 1ndigenous and pecaliar
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to this region. Of these the nine best known lumber-yielding
varieties are thefollowing :— )

Seriah (Hopea) —This is a tall, handsome tree, with wood of
a light-red colour. resembling coarse cedar in grain, much used in
house-building for joinery work, but not suitable for beams and
joists.

! Mercanti.—An inferior variety of the preceding.

Telutong (Dyera costulata.)—This is a large tree with soft,
white wood, used for models, cases, and work where strength and
durability are not essential. _

Darrou (Siderozylon sundaicum).—A heavy, close-grained
wood, resinous and aromatic, which, though well adapted to
carpenters’ work, does not resist exposure to the weather sufficiently
well to admit for being us-d toadvantage in external constructions.

Balan (not scientifically determined).—A fine, large forest .
tree, 60 to 100 ft. in height, and 3 to 6 ft. in diameter, with hard,
heavy, close-grained, tenacious wood of a light-brown colour,
much used for joists and beams, and for all purposes where
strength and durability are required.

Tampinis (Sloctia Sideroxylon).—A close-grained wood of rich
brown colour, susceptible of a high polish, and closely resembling
mahogany ; most highly prized for joinery and building purposes
on account both of its great durability and of the fact tEat it is
not affected, as are other woods, by the ravages of the white ant,
so destructive to timber in these latitudes.

Karangie (Dialium indicum).—A tall handsome tree, often
found growing to a height of 60 ft, with a diameier of 4 ft. Its
wood is hard, dark-coloured, durable, and often finely grained. It
is used for furniture, and to a certain extent, for building purposes.

Damarlant (Canarium sp.)—One of the great Malayan
forest trees, especially plentiful in the neighiourhood of Penang,
where it is muach used for housebuilding. Its wood is light-col-
oured, close-grained, and lustrous, and 1s admirably suited for
beams and joists, on account of its great transverse strength
and stiffness.

Mirahou (Afzelia palembanica).—A large, majestic, legumi-
nous forest tree, with tongh durable, beautifully-grained wood,
susceptihle of a fine polish, and well adapted to furnitare making.

'Fhe kinds most extensively handled as lumber in the Singa~
pore market, and the prices per ton of 50 cubic feet, are the
following, the prices being quoted in Mexican dollars :—Seriah
14 to 25 ; Mirabou, 30 to 45 ; Telutong, 15 to 20 ; Darrou, 20 to
25 ; Balan. 25 to 35.

In addition, there is a considerable amount of teakwood
imported into Singapore, mainly from Burmah and Siam, which
zo‘blzlmands on the spot from 40 dols. to 65 dols. (Mexican) per ton.

bid.) _
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Churchill and Sim’s Circular.

&th December, 1895.

EasT INDIAN TEAR.--The deliveries for the first elever
months of 1895 have been 17,003 loads, as compared with 20,09
loads in the eleven months of 1894. In November this year they
amount to 1,684 loads, and in November last to 759 loads. The
steck bas decreased a little in the month, but prices are quite
stationary, waiting for a settlement of the slip-building strike om
the Clyde and at Belfast, in the hopes of then participating in am
improvement in general demand.

The Navy demands have not been more than sufficient to
absorb supplies as they have come to hand, withont raising prices..

Rosewoop.—East India.—The demand is rather quiet and
the market is sufficiently supplied with stock, which, however, is
firmly held.

SATINWOOD.— East India.—Is quiet, but stocks are mut at alf

hea.vi.
BONY.—East India.—The stock is limited to one parcel, but
the demand is rather quiet.

PRICE CURRENT.

Indian Teak per load £10. to £16.
Rosewood , ton £6 to £9.
Satinwood » sup. foot 6d. to 12d.
Ebony , ton £6. to £ 8

MARKET RATES OF PRODUCTS.
Tropical Agriculturist, December, 1895.

Cardamoms pertb. 1s10d. to 2s8d.
Croton seeds per cwt  48s.
Cutch " 20s. to 32s.
Gum Arabic, Madras ' 20s, to 33s. 6di.
Gum Kino " £25. to £30.
India Rubber, Assam, per b 1s. 7d. to 2s. 2d.
" Burma ” 1s. 6d. to 2s.2d.
Myrabolams, Bombay, per cwt  7s.6d. to T7s 8d.
' Jubbulpore ,, 6s.3d. to Ts.
" Godavari " 5s. to bs. 6d.
Nux Vomica, good " 3s. to 8s
Oil, Lemon Grass perib.  2d.
Orchella, Ceylon per ton  1ls, to 15,
Redwood " £4 to £4-10.
Sandalwood, logs » £30 to £50
_ " chips » £4 to £8
Seed lac » 50s. to 160s.
Tamarind » 19s. to 1ls.
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Au Injurious Insect in Jodhpur.

Under the above heading, Pandit Gokal Das, Supt. of Forests,
Jodhpur, in the October Number (1895) of the Indian Forester, asked
for suggestions as to the methods to be employed in the destruction
of a locust-like insect reported to be attacking a plantation of young
mango trees. The insect in question was forwarded by bim to the
Entomological Department of the Indian Museum, Calcutta, for
identification and for suggestions as to means to be taken for its
destruction. It was identified by the Deputy Superintendent as
Pylotropidius didymus, an Orthopterous insect of the family Acrid-
ide. He apparently made no suggestion as to means for destroy-
ing it, but mentioned that the insect had not previously been re-

orted as destructive to agriculture. As any new attack from an
insect previously unrecorded as a pest i1s of interest and more
especially so in this case when it is the life of a young plantation
that is at stake, I wrote to Pandit Giokal Das asking him if no other
insects were to be seen on the mango trees at the time of the attack
by the locusts and also as to date of his letter to the Superiuten-
dent, &c. My reason for these questions was that I thought damage -
might be due to one or other of the two Heterocera, Nutada velutina,
Kollar, a Limacodidae or Artaxa limbata, Butler, of the family
Liparide which both attack the foliage of the mango. In answer, the
Pandit stated that no other insects appeared to be attacking the
trees except occasionally white ants, He very kindly forwarded
me at the same time some specimens of P. didymus and some
young mango plants which were said to have been killed by the
insect. Some of the Sangtra plant was also received, which is stated
to be growing amongst the mango and to be unattached. A cursory
examination of the stems of the mango trees showe. me that the
damage was not due to the work of gWhite Ants. The damage was
first noticed about the second week in May and the letter to the
Superintendent at the Calcutta Museum was written on May 23rd.

6
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These dates are important as helping to give colour to the state-
ment that P. didymus is the aggressor.

Acrididae mostly hibernate as pertect insects during the cold
months of the year. {n April and ﬁ:y they begin to be en evidence
again and about the middle of May to end of June, the period of
course varies, they couple and eggs are laid.

Iam unaequainteX with the life history of the insect in ques-
tion and can find no mention of it in the Indian Museum Notes,
but the above is the typical life-history of the family.

Pandit Gokal Das states that °about two acres of the planta-
¢ tion were burnt and the ashes were sprinkled over the mango plants’
and says that no more insects were found after this. This absence
of the insects was more probably due to the fact that the mature
ones after coupling had died off and onli the egg stage was pre-
sent, than to any wholesale destruction the burning of a small area
would have if the attack were at all a bad one. Again he says
“ since writing the above, the insect has again commenced its rava-
‘-ges, baving stripped some plants completely of all their leaves.”
These new insects would probably be the young brood hatched out
from the eggs.

I have examined the young stems with roots sent to me : the
plants were two years oﬁl, one year in the nursery and one

ear in the plantation, and were from 18 inches to 4 feet in height.

ere is certainly no mistake as to the damage done to the youn

stems, the bark having been in places often completely ringed off.
The stems have been attacked in three ways. On some, the bark
has, as above mentioned, been singed completely round, resembling
some Coleopterous attacks. On others the bark has been eaten off
in great angular patches whilst on a third stem I noticed the bark
was hanging in long shreds all round the wood of the young stem.
No leaves were on any of the young plants received by me, though
several of them had the appearance of being not long dead.

The species of rlant called sangtra sent was unknown to me,
but appeared to be leguminous. Its root branches into several main
stems at the surface of the ground. At this juncture, at a point
which I should think would be just beneath the soil, I found a mass
of eggs which are very like the eggs of some of the larger Acrididae
known to me, though smaller is size. The eggs were attached to-

ether by some cohesive substance, were yellow in colour, rounded
in section, about ‘1 to ‘15 inches in length and tapering very slight-
ly at each end. They appeared to be rather dry and shrivelled up,
and I should say there was no chance of these hatching out,
especially as it would seem to be late for eggs.

The fact that neither the young 'Jaman (Eugenia Jambolana)
lants which are either growing amongst the mango trees, or near
Y, nor the sangtra which is growing amongst the attacked plants

have been'touched is curious, as locusts are pretty well omnivorous
where plant life is concerned,
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Remedies—As to the remedies to ;be employed. This is al-
ways a difficult question to deal with as so much has to be taken
into account. They are numerous enough but their application
depends both on the means at one's disposal and also on the extent
of the area to which they are to be applied. In this case, burning
the sangtra amongst the mango plantation, has the effect of ridd-
ing the area burned over of the pests, but its effect on the whole area
wiﬁl depend very much on the proportion of area burned over to
that over which the attack is spread. Itis perhaps superfluous
to remark that burning operations carried out in a young planta-
tion of trees, are not exactly compatible with the production of
strong and healthy plants.

fn a case like the present, I should think there are four rem-
edies which might be successfully tried, though they must neces-
sarily depend on the extent of the plantation and the amount of
laboyr procurable, of both of which I am in ignorance.

The remedies which I think might be tried are :—

(a) Hand-picking—Provided labour is procurable—a large
number of insects should be got rid of in this way. In the cold
weather invasion of 1890-91 o? the locust Acridium peregrinum the
villagers of Peshawar turned out and some eighty million young
insects were destroyed at a cost of about 8,000 rupees, or 10.000
per rupee. This hand-picking should be commenced as soon as the
insects are noticed on the trees so that they may be killed before
their eggs are laid.

() Hoeing—If possible hoe up the ground after the eggs
have been laid in it. The eggs thus get buried and if the young
locusts do emerge they cannot force their way up through the
s uperimposed layer of soil.

(¢) Irrigation—I understand that a part of the area is
watered by irrigation channels. If towards the close of the hot
weather this part of the plantation can be kept under water for a
period, all the young generation of the P.didymus present on this
area, would be destroyed. After hatching, the youniinsects spend
some]days in a wingless state during which period they can only
crawl.,

(d) Weed Fires—If there is any wind, good weed fires giving
forth a dense smoke should be made in favourable positions, so that
their smoke may be carried across the plantation. = This will make
the locusts move off the area. A search should be made soon
afterwards and any stupefied ones killed.

If any of the above methods are applicable to the plantation
in question and can be inexpensively employed, I should think
that the young trees might be saved this year from the ordeal
which they had to go through last. I should be interested to hear
the results attending the employment of any one of them.

Caxp Rarang, TusTA VALLRY.
th Jamiary, 1896} E STEBBING.
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‘Re-afforestation of the Mahasu-Fagu Ridge.

By
PUONDIT SUNDER _LALL PATHAK.

Description—The Patiala portion of the Ridge, called the
Rajendra lfnkh, is reached by the Hindustan-Thibet Road at
Kufri, 7 miles from Simla due east. From Kufri to Fagu it is
- about 4 miles by the same road which passes along the northern
slope of the ridge. Both places are on the Sutle)-Jumna water-

rting, which runs nearly straight between them, forming the
E?)unda between the Keonthal State on the north, and the
Patiala State on the south slope; the latter State also owns a
. small portion of laud on the north slope near Kufri. The water-
parting of the ridge ranges approximately from 8,000 to 9,000
feet in altitude.

The northern slope is fairly regular, and moderately steep,
whereas the southern slope is interrupted by several well-pro-
nounced spurs, which give rise to a variety of aspects, especially
a main spar, which branches off from this range southward from
Chini-ka-theka (above Kufri), called the Manoon spur. The
western slope of this spur is in the Simla Waterworks Catchment
Area, and the eastern in the Rajendra Rukh or Patiala portion.
This Patiala portion of the Mahasu-Fagu Ridge is drained into
the Chher-Nal which joins the Giri river. This Nal has an
altitude of 6,000 to 7,000 feet above sea level.

The sub-soil of the ridge is generally an argillaceous shale,
which though it is fairly hard, weathers somewhat rapidly, and is
usually much disintegrated at the surface.

The surface soil is a stiff clay resulting from the decomposi-
tion of the sub-soil. It is deep on the north, and superficial on
the south, where, on certain precipitous spurs, quartzite crops
out. The soil on the Manoon spur is fairly deep, and has the
same oomﬂosition as that on the Mahasu ridge, but is to a certain
extent richer, with more leaf monld. The average annual rainfall
is from 70 to 80 inches ; the greater part of the rain falls from
the 15th June to the 15th September. Snow generally falls in
January and February, and is sometimes found till the end of
March on the northern slopes.

Above 6,000 feet, and up to the highest points on the range
the principal species of tree are :—

Kailo or deodar (Cedrus Deodara), kail or blue pine (Pinus
excelsa), rau or spruce fir (abies-Smithiana), ban oak (Quercus
éncana), moru oak (Quercus dilatata), kharshu oak (Quercus
semecarpifolia).

Of the above-mensioned species, deodar and kail grow
freely on the southern slopes of the ridge and on the Manoon
spur in Patiala Rajindra Rukh, and on the crests of the ridge on
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the north slopes up to within a short distance of the highest points.

Besides the above described species, there are several less
important trees and shrubs growing on the Mahasu-Fagu Range.
- Amongst the latter should be noled the beons (Saliz elegans),
alarge shrub which grows well in almost all situations. Pindrau
or silver fir (Abies Webbiana) and kopru (Acer cesium) grow in a
few elevated depressions.

Wherever the soil is deforested, and is not cultivated or much
grazed over, it becomes covered with a thick growth of under-
wood, consisting mainly of Berberis, Indigofera, Escholtzia, &c., on
the southern, and of Berberis, Rubus, Prinsepia, &c., &c. on the
northern slopes.

This underwood favours the establishment of self-sown blue
* pine and spruce fir seedlings, and effectively prevents erosion.

Previous History.—The whole of the Mahasu-Fagu Range
was more than 35 years ago thickly covered with a high coniferous
forest mixed with the three Himalayan oaks, and occasionally
with other evergreen trees, generally having a girth from 10 to
15 feet ; survivors of these, and many burnt stumps can still be
seen, both in the Patiala and Keonthal States.

When the population of Simla commenced to increase, and
the demand for timber increased, the timber merchants (Kangra
Sadhs) first of all commenced to work out the forests nearest to
the station ; and this range is one of the forests which were very
heavily worked, and these merchants then paid here absurdly low

rates, such as 4 to 8 annas per tree.
' In the meanwhile, it was discovered that the colder situations
were more suitable for potato cultivation, and within the next few
ears, almost the whole of the northern slopes, down to an altitude
of 7,000 feet, the summit of the ridge, and other suitable and
cultivable sites on the range were disafforested. Almost the
whole area was laid out in potato fields ; which were slightly
levelled, and were unsupported by any stone work. These
fields, after producing two or more crops, showed signs
of exhaustion, the cultivators had recourse to manuring and were
obliged to continue it. For this purpose they kept an enormous
nnmgber of cattle, and large flocks of sheep and goats which were
rincipally fed by lopping the surrounding valuable forest trees.
%y and g , when this sort of manure proved insufficient, and
wood ashes were found to be a good substitute, nearly all the trees
were cut down and burnt, to furnish ash manure. The cultivation of
potatoes was continued with success up to 1879-80 ; the cultivators
were mostly emigrants from Bashahr, Mandi and Kulu, and Sudh
-shopkeepers from Kangra. They only paid a nominal rent of
10 annas per bigha to the States.
Since 1881, the potato crops have been more or less failures,
though for the last few years, crops have not been so bad on
account of the introduction of some new seed. Thus the forest on
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the range was gradually destroyed, and the ground was left quite
bare. Owing to the heavy grazing, small landslips were con-
tinually occurring, and a large number of small torrents were
excavating deep beds in the hill sides, and washing away the soil
leaving here and there cropped-out shale and other rocks.

The Government of India called the attention of the Punjab
Government in June 1885 and asked them to move in the
matter of the reservation and re-afforestation of the Mahasu-Fagu
ridge ; to meet the apparent necessity not only for extending the
present catchment area of the Simla water works in order to sup-
plement the existing number of springs but also to secure the per-
manency of the existing springs, which it was feared would
diminish in their water supply, and the growing scarcity and
increased cost of wood fuel and timber. The Supreme Govern-
ment laid especial stress on the importance of these matters. Both
these wants the Government of India believed could be met
by the constitution of a closed forest including the northern and
southern slopes of the Mahasu-Fagu ridge, and it was further con-
sidered necessary that a block of forest of 8,000 to 10,000 acres
should be obtained free of rights for this parpose.

In July 1885, the Lieutenant Governor of the Punjab deputed
Colonel C. Beadon, then Deputy Commissioner of Simla, and Mr.
H. C. Hill, Conservator of the Punjab Forests, to inspect and
report and at the same time directed the former officer to
put himself in communication with the Patiala and Keonthal States
with a view to the lease of their respective portions of the range.
Colonel Beadon, on the 14th December 1885, forwarded to the
Patiala and Keonthal states the copies of the correspondence
received from the Supreme and Local Govenments indicating the
feelings of Government in the matter, and asked for the lease of
their forest lands on the ridge.

Colonel Beadon further asked the Patiala Darbar to make
over to the British Government the whole of the Patiala pargunah
Chhebrote about 7 square miles in area, in exchange for the same
area in British territory in the plains, or to lease it on a certain
annual rent, which was not to be more than 2-3ds of the net revenue
of the forest. The Patiala Darbar, in response to the above cor-
respondence, said that the State had always deemed it a great
honour to be of some use to the Government, and it had ever{oen
their desire to compl{ with the request of the Supreme Govern-
ment. The Darbar, however, for obvious reasons, did not like to
be deprived of the possession of the land in question but would
prefer to carry out the scheme aimed at by the Government at
their own cost, and thus save the Government from iucurring
a needless expenditure.

To satisfy the Government in carrying out their wishes, the
State agreed to spend an amount of money, to sacrifice and to
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sustain any other loss on the reservation fand re-afforestion of the
ridge, and accordingly issued orders to their Chief Forest Officer.
to submit his proposals on the subject for their sanction.

The Government, after due consideration on the Darbar’s pro-
ros&l.s, did not press further the subject of the exchange or
ease of the forest, but in June 1887, consented to the offers made
by the Darbar and deputed Mr. McIntyre, Assistant Conservator
of Forests, Punjab, to inspect the ridge, and asked the State to
depute their Chief Forest Officer to meet him on the spot to
consider and submit their proposals to their respective Govern-
ments, which was accordingly done.

These proposals, which were all that could be desired, were in
due course accepted by both Governmeats, thus saving the Patiala
State from the loss of the territory, and the British Government
from an unnecessary expenditure.

Proposal.—In the Patiala State, Mr. McIntyre proposed to
reserve an area of 932 acres including the expropriation of 9
villages and Dochies (which area had about 200 acres of blanks
and expropriated cultivation), out of which he proposed to sow
with spruce fir and blue pine one hundred acres, in 10 years,
leaving the remainder to nature. However, before receiving any
communication on the subject from the British Government, the
Patiala Durbar on the 4th December 1888, had sanctioned in full
the proposals submitted by their Chief Forest Officer which invol-
ved an expenditure of Rs. 3,887 and an annual loss of cultivation
revenue of Rs, 399,

The Patiala arrangements were identical with Mr. McIntyre’s
proposals, with the exception that they suggested the advisability
of planting 200 acres, instead of 100 acres, the introduction of
oak-sowing, and the formation of 6 fruit gardens on the expro-
priated lands between altitude 6,000-700 feet.

Results.—In the early spring of 1889, the State psid all the
compensation, and declared the ridge reserved, and named it
Rajindra Rukh, after the name of the present Chief. Then it
was handed over to the State Forest Department for carrying out
what they proposed.

After the evictions and demarcation had been settled, it was
not possible during the first year to do more than start a few
deodar and blue pine nurseries, and stock the 6 fruit gardens with
the grafted apples, cherries, apricots, pears, &c., &c. which were
kind%y supplieg by Mr. Coldstream, who was then Deputy Com-
missioner of Simla. Since 1890, however, regular plantation
work has been carried on, an area of 30 to 40 acres being taken
in hand every year. Thus there were two seasons every year for
sowing and Tgllant:ing.

(1.) e rainy season, during which the sowing of kharshu
oak (Quercus semecarpifolia) on the highest parts of the
summit of the ridge i.n’Enes 5% 5 foet was carried on ; also the
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transplanting from nurseries of kail, blue fpine, on altitudes between
7,500 and 8,500 feet, and the planting of seedlings brought from
adjoining forests, in traingular patches. This was followed by
deodar transplanting in lines 5Xx 5 feet both of plants from
nurseries and also of seedlings brought from adjoining forests, on
altitades between 6,000 and 7,000 feet. In addition, willow and
poplar slips or cuttings were put down at those places where
denudation was in progress ; land rhizomes of Ringal (Arundina-
ria falcata) were planted in moist and shady ravines. These
works were carried on yearly.

(2). In the autumn season M{ore the snowfall, other works

were done. Thus, in the autumn of 1890, as an experiment, at alti-

tudes above 6000 feet, some walnuts (Juglans regia) were directly
sown in well manured pits 1ft. x 1ft. x 1ft., in lines 5ft. x 8ft., and
8ft. x 12ft. apart. The seed was sown just before the snowfall, and
was found germinating in the beginning of the following March,
just after the snow cleared away. These young walnut plants
made good progress during the following rainy season. alnut
culture was carried on very successfully in each succeeding year,
and its adoption, in addition to the plants originally proposed, was
made for 3 reasons :—(a) the soil appeared eminently suitable for its
culture ; (b) its growth is more rapid than blue pine or spruce fir,
and (¢) its timber is of more value than theirs; and, in time, 8 certain
incorne may be expected from its fruit. Besides this, the horse chest-
nut (Lsculus indica) was sown in pits 5 feet apart, in lines, and the
lines at 6 feet apart ; also blue pine in horizontal lines 5ft. x 5ft.
at and above 8,000 feet above sea level. Direct sowings of deodar
were also made in pits 10 feet apart in lines and interplanted with

peaches for shade during their early growth, between the altitudes

of 6,000 of 7,000 feet. %"irs were also sown in the same manner as
the above conifers, but were afterwards abandoned on account of
the greater success of the walnut. The moru oak (Q. d:latata)
was also sown in the same manner as kharshu, but on lower
altitudes ; the results, however, were not so satisfactory.
As underwood, peach, apricot and other trees were planted for
the sake of giving shade to the deodars, when young, and also in

places where the soil was very poor, or much washed away, or too
exposed..

Fruit Gardens. 1n the same way, in the fruit gardens
plants were continuously raised from the best seeds, and offsets ; .
then were grafted and planted in permanent places. The
fruit trees chiefly grown were the cherry, apple, pear, quince,
almond, plum, peach, apricot and Spanish chestnut. These
fruit gardens have grownup well with all the species of
grafted fruit trees put in them in 1889, and those locally raised
and gratted, which have commenced to bear fruit since 1894.
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All the sowings and plantings detailed above were carried on
every season, on the whole with remarkable success. There have
been but few failures, and the cost has been far below the amount
originally rroposed and sanctioned.

The plantations were inspected in 1894 by Mr. G. S. Hart,
Deputy Conservator of Forests, Simla, who expressed himself as
pleased with the results of the work done. His report was endors-
ed by the Commissioner of Delhi and finally forwarded to the
Maharaja with the expression of the Lieut-Governor’s satisfaction.
At the time of inspection, 180 acres were found practically stocked,
and the most noticeable success was that of the walnut, the sowings
of which looked very well.

Die Mathematik und der Wald,

A propos of a short poem with the above title in the October
number of the ‘Révue des Eaux et Foréts,” ¢ C.B.” makes some perti-
nent remarks with which I think many Indian foresters will
bheartily sympathize and which may serve to reassure some of
those who have perchance become somewhat frightened of late
at the mathematical intricacies of recently published works.

The article referred to contains several references of recent
protests made by Italian foresters against the increasing abuse
of mathematics in Forest matters. One of these writers while
admitting the possible usefulness of abstruse mathematical calcu-
lations 1n the case of the large and valuable forest areas of
Austria and Germany, maintains that these are at any rate
quite out of place in Italy, where the problem to be solved
is how best, in the interest of the agricultural population, to
improve the condition and increase the extent of those, generally
small or impoverished forest areas, which have escaped destruction,
“Here” the writer states, “it is simply a question of S,ylvi-
‘culture and Finance and not by any means one of Algebra.”

If this principle is admissible in Italy, it would seem to be at
lest equally applicable to India where the conditions are even less
uniform and consequently still less favourable to the application
of mathematical formule. The first duty of a Forest %ﬁcer in
India is surely the improvement of the forests in his charge, while
at the same time, he endeavours to utilize such material as may
be marketable within such limits as are compatible with im-
provement.

Elaborate formule, however interesting their study may be
for the theorist, will hardly assist one in attaining this end ;
and it is, Ithink, fortunate that European Foresters are beginning
to recognize the danger of thus missing the substance while
straining after the shadow, and that we in India have such a

7
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practical little book as the late Mr. D’Arcy’s Manual on the
preparation of Working Plans for our guidance.

Though some of the writers referred to in the article by
*C.B.’ are not perhaps altogether complimentary to the German
teaching and to some of the celebrated German forest economists,
one cannot belp sympathizing with their protests. It is a noticeable
fact that ractica{ erman officers too are beginning to deprecate
this tendency to reduce all forest questions to a mathematical
equation, indeed the author of the poem with which C. B’s
article commences is a German Forest Officer stated to be as
well acquainted with mathematical formul® as with economic
laws and an officer of some repute in Alsace, one of best
schools of practical forest economy.

AN INDIAN FORESTER.

II.-CORRHEHSPONDENOCH.

Forest Appointments in Bombay.

Sz,

The Government (azette recently announced the appoint-
ment of a Conservator of Forests 20d grade and a Conservator
ot Forests 3rd, two appointments which have long been looked
forward to by Forest Officers in this Presidency, and it is observed
that Mr. McGregor of the Southern Circle has gained the former
which promotes him from Rs. 1,100 to Rs. 1,350 and Mr.
Wrouggton, Deputy Conservator of Forests in charge of the
Northern Circle obtains the latter which will give him Rs. 1,100
instead of Rs. 900. It may seem paradoxical to say so, but these
appointments are not entirely new ones. In 1891 before the
Department was re-organized, there were always three Conservators
on the Bombay establishment, one appointment being in Sind.
‘When orders for the re-organization of the Imperial and Provin-
cial services was sanctioned in the latter half 1891, the peculiar
feature of the scheme appears to have heen the abolition of the
Sind Conservatorship which has now, after considerable trouble,
been re-created ; but Sind no longer retains tke appointment, this
goes to the Northern Circle, which comprises the 8uzerat Districts
and the Thana Collectorate and which was formed into a separate
charge three or four years ago, making in all four circles in the

.
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Bombay Presidency, A fourth Conservator, it is hoped, will yet
be sanctioned for Sind, which as the Administration Report for
1893-94 shows, is in a very flourishing financial position and on
bebalf of which a special appeal for the re-creation of the post
of Conservator was made by the Commissioner in Sind.

Forest Officers in Bombay bave numerous grievances which
require to be redressed. Promotion is exceedingly slow as com-
pared to what itis in the Provinces under the Government of India
and in Madras, and the more favourable pension rules by which an
Officer who has rendered not less than 3 years approved service
as head of his department, is made eligible for an extra
pension of Rs. 1,000 a year, have yet to be applied to them. The
rules have been extended to the P. W, D. and why they should be
beld in abeyance in the case of Forest Officers is not understood.

It is hoped all these grievances will soon be redressed and
that a fourt}g Conservator will be added to the existing forest
strength in Bombay.

January 16th, 1896. FOREST OFFICER.

III.-OFFIOCIAL PAPERS & INTELLIGHNOE.

Summary of Progress during the five years
1889-1894.

In accordance with the usunal custom, the principal measures
and events which have marked the progress of %orest administra-
tion during the last quinquennium are recapitulated as an intro-
duction to the Annual Review for the year 1893-94.

2. The Department of Revenue and Agriculture of the
Government of India continued to administer the Forest Branch of
the general administration, and during the period under review the
Honourable Members of Council in office have been Sir P. P.
Hautchins, K. C. S. 1., from April 1589 to November, 1893, and
Sir "A. P. MacDonnell, K. C. 8. 1., from November, 1893 to the
close of the quinquennial period. Sir E. C. Buck, Kt.,, C. 8. L,
as Secretary to the Government of India in the Department of
Revenue and Agriculture, conducted the Forest business through-
out the period, with the exception of from the 20th March to the
4th October, 1890 and from the 7th August to the 30th December,
1892, when Mr. W. C. Benett and Mr, Muir Mackenzie officiated

for him, respectively.
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‘Mr. B. Ribbentrop, C.I. E., who continued to perform the
duties of Inspector-General of Forests, was absent on farlough for
nearly 19 months lS)Au ust 1889 to March 1891), during which
time Mr, H. C. Hill, éonservalor of Forests, acted as Inspector-
Geeneral.

8. There has been an increase in the area of permanently
settled forest estates from 54,323 to 71,589 square miles, and
much has been done in completing, on a strictly legal basis, the
record-of-rights of both the State and the people to forest estates
or their produce. As stated olsewhere, it has been the policy of
Governmeut, during the period under review, *to determine
¢ what area of forest or waste land in each district is necessary to
‘meet in perpetuity the requirements of the people in timber, fodder
¢ or other produce, and to Provide for its settlement and demarca-
‘ tion as a reserved forest.’

s+ 4. The Indian Forest Act (VII of 1878) and the Burma
Forest Act (XIX of 1881) were amended by Act V of 1890, in
order to provide for the exercise by the State of a greater control
over all forest produce wheresoever obtained, and to regulate the
ractices of shi&ing cultivation and the compounding of offences.
n 1891 a special forest regulation was passed for Assam to replace
the Indian Forest Act, which was found unsuitable. Special
regulations were also enacted in 1892 and 1893 for Ajmere and
Merwara and for Hazara in the Punjab. .

Of rules made by Local Governments, those made in the
Central Provinces in 1891, under Act XVIII, for the conserva-
tion of malguzari forests, are deserving of notice,

Measares to afforest and check the disastrous effects on the
underlying plains of the bare sand-hills of the Hoshiapur district
were again brought under consideration, and itis hoped that a
definite line of action will be decided upon, with a view to its adop-
tion whenever money can be spared for the purpose.

5. Under forest organization much progress has been made
during the qninquenniam. Surveys have been carried out in the
various provinces at a rate which has resulted in the mapping, on
an average, of some 3,000 square miles a year. Working-plans
have now been prepared for considerable areas, with the result
that 7,754 square miles of forest were in 1894 being systematically
worked under sanctioned working-plans. A work entitled *“ Notes
on Forest Working-plans,” compiled by the late Mr. W. E.
D’Arcy, while holding the post of Assistant Inspector-(Yeneral of
Forests and Superintendent of Working-plans, and published in
1892, has proved useful in simplifying the more recent plans and
giving to them that uniformity of preparation and record, without
which the control of their application would bave been most diffi-
cult, if not impossible. A new edition of the work is about tq
issue, )
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6. The general protection of the forests from theft and
encroachment is an easy matter. Their protection from the des-
tractive effect of fire, and from illicit or unregulated grazing,
resents the greatest difficulties. Still much has been achieved.
Y]nder fire-protection, results cannot be gauged from year to year,
owing to the variation in the seasons ; nor can they be compared
from province to province, owing to the different prevailing
conditions.

The extension of the protective measures which has taken
place during the past five years, with the average fuilures and cost-
rates for the periods of five years preceding and following the
year 1889, are exhibited in the following table. They serve to
indicate the progress in the different provinces :—

Fire-Protection.
‘| Area attempted, | Average percen- | Average cost per
in square tage of failures square mile
miles, for five years. for five years.
ProviNOE.
1884-85 | 1889-90 | 1884-85| 1889-90
1889-90. 1893-94.] to to to to
1888-89.| 1893 94.| 1888-89.| 1893-94,
- Rs. | Ra.
Bengal | K217 1,11 19 14 14 9
North-Western Provinoes
and Oudh. 2,199 | 2,642 5 4 25 19
Punjab 427 318 6 9 5 7
Central Provinces .. | 2,887 | 6,336 5 5 14 12
Burma (Lower) 379 566 15 7 58 59
» (Upper) 12 62| .. 33| .. 42
Assam e | 1,057 | 1,163 3 12 34 16
Coorg 202 205 17 11 24 31
Ajmers . 139 89 4 2
TozaLn - | 8,619 13,242 9 9 19 16
Berar .| 1059 | 1,38 3 2 6 7
Total Bengal Presidency 9,578 | 14,631 8 8 17 15
Madras . | 4,600 | 5,044 6 5 13 10
Bombay ... | 10,638 | 9,809 10 15 2
GRAND TOTAL . | 24,825 | 29,484 8 10 8 9
='7 - = ———

The regulation of grazing has been systematised under work-
ing-plans, and wherever these have been prepared the necessary
restrictions so imposed, after full consideration of requirements
and the forest’s capabilities, and enforced continuously over a
number of years, come to be readily accepted by the peoEle. In
such cases it rests with the forest establishments to see that duly
authorised closures of areas are Properly carried out, and that
trespass is prevented, C :



54 SUMMARY OF PROGRESS 1889-1894,

Large areas have still to be dealt with ; but with the advance
of organised management, these will be gradually brought under
such protection from cattle as the local circumstances may render
necessary or possible. )

.7, The improvement of the forests by a course of improve-
ment-fellings,made with a view to increasing the proportion of
healthy promising stems in the crop, bas been proceeded with
wherever a demand for produce exists, or, in the absence of a
remunerative demand, to the extent for which funds and superin-
tendence were available. Aid has continued to be given to repro-
duction by meuns of the planting of teak in clearings made for
ghifting cultivation in Burma and the broadcast sowings in
Bombay ; and the growing stock in the Himalayan forests has
been improved and rendered more complete by planting and

sowing.

'lghe opening up of the forests by lines of communication and
export, the expenditure on which is usually immediately profitable,
has received special consideration in various provinces ; but there
would seem to be scope and encouragement for the further invest-
ment of money in this direction.

8. The quantity of forest produce annually yielded by the
forests and utilised has largely increased. Itamounts in round
numbers to more than 150 million cubic feet of timber and fuel,
130 million bamboos, and nearly 4 million rupees’ worth of minor
Eroduce. These enormous supplies of produce represent as yet,

owever, only a fraction of what the State forests will yield here-
after. With a view to the development of a more extended utilisa-
tion of the forests, cheap handbooks edited by the Reporter
on Economic Products containing useful information on raw pro-
ducts, are now issued. : :

9. Financially, the progress of the past five years has been well
sustained. The gross receipts have advanced from 139 to 177
lakhs of rupees, while the surplus has increased from 574 to 833
lakhs. Some grounds for doubt would seem to exist as to
whether so large a proportion of the gross receipts should be
appropriated by the present generation, or whether more should
not go towards the improvement of the capital value for the benefit
of the future.

10. The reorganization of the controlling staff sanctioned in
1891 was a measure of much importance, but unfortunately its
full beneficial effect is held in check for want of a more efficient
subordinate forest staff, the reorganization of which was in fact a
part of the same scheme.

The desirability and economy of entertaining both executive
and clerical establishments of a strength to meet requirements,
including the best utilisation of the controlling staff, are recognized
by the Local Governments, by whom repeated representations
have been put forward on the subject, - L R
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11. The course of training in the Forest Branoh of Coopers
Hill College has been extended from two to three years, in order
to admit of a more extended practical training on the contineat.
An arrangement has been introduced by which Indian Forest
Officers are afforded facilities, when on leave, for visiting forests
and stadying the progress made in Europe. The eonstitution and
scope of work of the Imperial Forest School at Dehra Dun have
been improved and extended, the curriculum of studies and the
examinations now being controlled by a Board, representative
members of which assemble each year at Dehra Dun for the pur-

of conducting the final examinations and disposing of all
important questions connected with the Institation.

12 Of minor events and administrative changes the follow-
ing may be cited. A fourth edition of the Forest Department
Code, with Appendices, was issued in 1892. A forest year,

inning on the 1st July and ending on the 80th June, has been
substitated for the financial year for the purpose of the Annual
Forest Administration Reports,

The Central Provinces have been divided into two circles and
a second Conservator appointed ; while in Burma four circles
have been formed with four Conservators. Madras bas three
circles, held by Conservators ; and Bombay with Sindh has been
sub-divided into four circles, of which two are for the present in
charge of senior Deputy Conservators.

he Government of the North-Western Provinces have
appointed their senior Conservator at Naini Tal ez officio Deputy
Secretary to Government in the Forest Department,an arrangement
which, if successful, might with advantage be extended to other
provinces.—(Introduction to the Review of Forest Administration
for 1893-94, by H. C. Hill, Oficiating Inspector- General of Forests.)

IV~-RHEHVIBWS.

Wood-working Machipery.

“ Modern Wood-working Machinery ” by. J. Stafford Ran-
" some, and published by William Rider and Son, 14 Bartholomew
Close, Liondon, E. C., although of special interest to persons own-
ing large Saw-mills, is also very useful reading to foresters. We
suppose that *‘ Rider’s Technical Series,” of which this little
book forms part, allots fixed limits to the space to be given to
each particular bead—otherwise we should bave felt the sense of
‘disappointment that an anthor who is evidently so thoroughly well
versed in the details should not let himself out more and give
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us a further account of the different matters of which he writes.
We think such a book would be valuable. There is a good
deal in Mr. Ransome’s book with which we have not much
concern, as the Chapters on Tenoning and Mortising machinery and
others, but all connected with Saw-mills, tree-felling, and the
handling of timber will repay our perusal. The tree-felling
machines are especially curious. It is true that hitherto Saw-
mills have not been found successful in Indian Forests, yet there
are firms in Calcutta and Bombay, and in the large coast towns of
Burma, where Saw-mills are working, and it may be that the rise
in price of labour, the increased output of the Forests, and the
improvement in communications, may some day again lead the
Department to set up mills. One would not think that the Vosges
was an exceptionally likely place for Saw-mills to pay in, yet what
numbers of tﬂem there are. As a suggestion—how would a Mill
pay in the Andamans ? but perhaps it is better to leave such
things to private enterprise.

Forest Administration Reports for 1893-94 for
Bombay, Baluchistan and Burma.
The forest area in the four circles of the Bombay Presidency

now amounts to 14,100 square miles Reserved and Protected.
They are divided as follows : —

Northern Circle 1,589 but the Northern Circle has
Qentral ” 6,157 also 678 square miles of leased
Southern ,, 5,372 forest in the Dangs.

Sind " 982

In the Central Circle Report there is a discussion of the ques-
tion of the sufficiency of the forest area and it is shewn that (orests
cover 16 per cent of the country and that there are 0:63 acres per
head of the population, which are almost exactly (see Schlicie’s
‘ Manual of Forestry, I. p 54) the same proportions as exist in
France. Mr. Shuttleworth says :—

“These figures may provoke reflection as to whether the
¢ State forests which have been formed are sufficiently extensive,
‘and in their spread are suitably located in all directions to pro-
‘ mote all the interests, and to maintain all the harmonies depen- -
‘dent upon an efficient system of forest conservancy management
‘in a country circumstanced and conditioned as the Central Division
¢ of this Presidency, where the rainfall is at all times uncertain and
‘ capricious, and is confined to a short season, the remaining por-
‘tion of the year being dry, and where there is a great demand:
¢ for timber and firewood. There are practically no private forests
¢ left undestroyed in the Nasik, Ahmednagar, Poona, Satéra and
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¢ Sholdpur Districts above the ghats, and there is a very noticeable
‘absence of trees generally upon lands occupied tor cultivation in
‘the wide-stretching champaign country of the eastern portion of
‘the Decean, including tEe whole of the Sholapur Collectorate.
*On the other hand, the necessity for a very much larger supply of
‘cheap fuel, and for a more general distribation of it, than- is at
¢ present within the capabilities of the State forests in the cham-
‘paign country in their position and their power as now existing,
‘in order to lessen the cousumption of cowdung as fael, and to
¢ permit of its more extended use for manuring fields of cultiva~
‘tion is a question of the highest importance in the interests of agri-
‘culture. Moreover the influence on the climate of an extensive
¢ growth of trees for lowerinyg the temperature and overcoming
‘aridity, and for affording protection against winds and sun on the
¢ plains, is of equally great importance in the interests of the food
‘supply for man and beast. The larger proportion of the forests
‘in the champaign country of the Kastern Deccan coatains ver

¢ poor and hard soil : these lands had been entirely divested of aﬁ
‘ligneous vegetation vefore they were placed under forest conser-
‘ vancy management, and it will take many years for firewood to
‘be produced on them in such volume as to give an appreciable
‘annual yield for the feeding of local supply.  Bat the difficalty
* of obtaining more land possessing such good soil as is necessary
‘for a quick growth of trees, and an early production of timber in
‘ these parts is seemingly insuperable ; for it lies in the dearth of
‘any suitable waste ?and, the property of Government ; in the
¢ growth of population with a concurrently increasing ‘demand for
* lands of good soil for purposes of cultivation ; and in the heavy
‘cost of acquisition of occupied lands, it acquisition were other-
‘ wise practicable. The forests on poor soil which may be taken at
* three-fifths of the forest areus of the Eastern Tdlukés cover uplands,
‘watersheds and hill slopes; and have in addition to supplyin
‘pasturage to the cattle of the country, important mechanica
‘functions to perform ; and they even now, when their reboise-
‘ment is a long way off completion, arrest in a large measure the
‘off-flow of the rain water which falls upon them, storing it for
‘a more gradual distribution in nataral course : and they work,
‘though still very imperfectly, as high level reservoirs for the
‘ natural irrigation of the country.” :

From Sind it is reported that while 6,681 acres were lost by
river erosion, 11,803 acres were gained, and on this and the much-
vexed question of bunds, Mr. Ryan says: -

“The areas gained will not be useful for probably eight or
‘ten years, while the area eroded consists in many instances of good
‘old established forests and this unfair exchange is likely to con-
$tinue for a number of years, owing to the results of the bund
“system ; and this is said, without in the least degree wishing to

8 _
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‘cast any reflection on the officers of the Public Works Depart-
‘ment, who, in their present policy, are actnated, no doubt, by
‘ what is considered in their opinion best in the interests of
‘the State. But from observations made from time to time all
‘along both banks of the Indus it seems that to the erection of
*bunds closely hemming in the lateral overflow of the river
‘in many places must be attributed in a great measure the
¢ extensive erosion of canopied forests that is annually taking place.
¢ Before the advent of bunds the natural course of things was for
*high canopied forests to form, and for the lands on both banks
‘to get gradually more and more firm. The tendency of the
‘stream now is to undo all this. The Bangar lands in the Punjab
‘are strong evidence of the fact, how even unforested allavial
¢ banks last and become perfectly firm under natural conditions.
¢ Judging from results in Sind, all the old forests are vanishing
‘and are being replaced by new kachas, which, owing to the
‘rapid play the river has from bank to bank never last very long.
¢ Embankmeants, therefore, according to observation seem to pro-
¢ voke erosion: but this is not mentioned as an argument to
‘abolish embankments ; from a politic and economic point of view
‘and for the general health and prosperty of the Province
‘they are in many places an absolute necessity. The extensive
* erosion, however, which takes place might, it is thought, be to
‘a certain degree mitigated were they thrown further back.”"

The Commissioner in Sind has, during the year, ordered
that no -kacha land thrown up in front of and adjoining a forest
should be given except to the %‘orest Department, and the Deputy
Conservator remarks that this is in accordance with the opinion
expressed by Mr. Baden-Powell in the ¢ Indian Forester '.

In all circles, efforts are being made to get Working Plans
started, and apparently this is being done with a very inadequate
establishment. For it would seem that in the Northern Circle,
what the Deputy Conservator calls the ‘ Paper Working Plan”
has only been so far carried out that of 11,360 coupes to be done,
1958 were marked off and 1,532 exploited. On the subject of
these Bombay Working Plans, the é)entral Circle Conservator
gives us an account of what is being done, which though rather
long, we venture to reproduce, as likely to interest our readers in
other Provinces. '

*“ No elaborate working plans involving detailed enutneration
‘surveys with the classification of trees, the calculation and deter-
‘mination of an annual yield in timber based on averages, which
‘may turn out to be more or less approximate when put to the test
* of actnal working, and on other mathematical theories of For-
‘estry which may not come off under the tonchstone of experience;
‘ have been attempted. But rough and ready projects are being drawn
¢ up for bringing the whole forest region of every division under sys<
( matic treatment, for its improvement, and at the same time to
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*provide for meeting the demands of local supply as far as it is
* possible to do so, with due regard to a sustained yield, and to the
‘waintenance and improvement of the factors of the lecalities.
¢ A system of numerous small forest blocks in a country such as the
¢ Central Circle is seemingly the best calculated to satisfy, in the
¢ greatest degree attainable, all that can be reasonably expected and’
‘required of the forest management. A large number of forest
¢ blocks with one compartment in each, which is treated for the
¢ exploitation of timber and other produce, and for natural combin-
‘ed with artificial reproduction, furnishes many centres for the
‘employment of unskilled village labour, and the utilisation of*
‘village transport for the conveyance of timber and other forest-
¢produce to their destinations when removed from the eoupes. In
‘every Deccan village there are carts and bullocks and when the-
‘latter are not employed in agriculture their owners are very glad:
‘ to secure their employment in traffic ; and many coupes also pro~
‘vide as many centres for a much more general distribution of
‘timber and other forest produce over the face of a district than-
‘could be secured by a few fellings of larger individual spread,:
‘but located at considerable distances apart. The working plans are
‘based entirely on area, for it is not possibla to foresee the future:
‘of the forests, such as they are, from their present condition and
‘their past history. Briefly then the forests ot every range which

- *corresponds with a revenue sub-division, are being differentiated
‘into as many small forest blocks as local circumstances and exist-
‘ing conditions may require ; each of these forest blocks is con-
‘sidered to be a separate unit of working, and itis sub-divided-
‘into 40 working compartments, to be exploited in tarn, it there
‘is any thing to fell and remove, and to be treated for regeneration
‘alone during the first revolution, if there is nothing. to fell and
‘carry out. Cultaral rules are prescribed for regulating the
‘extent of the felling, and the selection of trees to be reserved:
* within the compartment which is to become the coupe of the year,
‘because in making fellings the natare of the soil, the climate,
‘species, and even individual trees require to be considered in-
‘guiding the axe. The following are the rules in observance for
‘the deciduous forests in which the teak tree predominates :—

¢(A). Quality of standard :

¢ 14¢.—Trees to be marked in reserve should, if possible, not.
‘be less than 18 inches girth at breast-height ; but may bo of an
¢ greater size, provided they are healthy and likely to live throug
¢ the rotation.

« 2nd.—Seedling trees are to be preferred as standards ; other-
“ wise coppice shoots from a small stool, straight, clean-stemmed,
‘and with a strong leader should be chosen. If really promising
‘young trees canuot he found, then the healthiest trees, those most

*likely to produce good seed, must be marked.
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¢ 3rd.—As much as possible trees of various kinds should be
¢ reserved, but the most valuable kinds should be preferred.

* 4th.—If the existing crop is nearly pure teak, special care
¢ must be taken to reserve other kinds, even if good trees cannot
¢*be found : similarly, if teak is very scarce, even inferior teak
¢ trees should be reserved.

¢ 5th—The quality of the trees to be reserved must be care-
¢ fully considered ; but on steep slopes, tops of hills, ridges, &c..
¢ whatever is available must be reserved.

¢ 6th.—F'ruit trees, such as mango, mhowra, todd{-treos, tem-
‘burni and apta trees, if sound aud flourishing, should, as a rule,
¢be reserved.

¢ 7th.—Very inferior kinds of trees which have no value as
* timber and very little as firewood should be kept as standards
¢ only when other kinds of trees are obtainable.
¢(B). Number and Distribution of Standards :

" *8th.—All promising young trees of any valuable kinds under
'}.21‘; girth at breast-height shall be preserved, and shall not be
¢ felled.

9th.—On flat, undulating, or gently sloping ground an average
¢of 15 trees to the acre to be ruserved.

¢ 10th.—On steep slopes up which a man can walk without
¢ much difficulty, an average of 2) trees to the acre.

¢ 11th.—On very steep slopes where a man must climb rather
‘than walk, an average of 30 trees to the acre.

*12th.—Crests of hills, ridges, precipitous upper slopes require
¢ protection, and all trees suitable for reservation sEould be kept.

¢ 13th.—Heads or commencements of water-courses require
¢ protection, and standards of all kinds should be reserved in clusters
‘or groups in such ﬁlaces.

14¢th.—Along banks of rivers or large nélds, trees should be
‘freely reserved up to a distance of about 20 yards from ths edge
* of the bank.

¢ 15th —Blanks within a coupe require special attention ; all
¢ trees, however poor, within them must be preserved, as well as
¢ a fringe all round.

¢ The suitability of the system to the trees to be found in the
¢ forests is one of the main points to be attended to, and in fixin
‘ the revolution at 40 years, as has been adopted generally for al%
¢ the forests, due provision has been made for allowing a fair period
¢ of life-time to trees of all kinds in the forests. In Forestry, trees,
‘as arule, are felled before they have reached the natura{ end of
¢ their life. In the case of river side babool reserves in the Deccan,
‘experience has shown that a tree attains a girth of 4 feet
‘in about 40 years, and after this the tree begins to become
‘unsound internally : therefore the babool tree is subjecred
‘0 a system of clear cutting, and the ground cleared is trea ed
‘for artificial regeneration; or in other words, at the end
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‘of the rotation the wood is cleared off the area and the
¢ Frocess of creation is recommended. 1ln the mixed and deciduous
‘forests where the teak trees predominate, such trees as promise
‘to outlive the rotation, or another period of 40 years, are
‘reserved and are not felled ; and thus a life-time of 80, 120, 160,
*or 200 years even may be given to an individual teak or other
¢long-lived species under a treatinent of the selection of the fittest at
‘the time when the revolution brings a compartment to become the
‘coupe of the year. In the region of heavy rainfall where the
¢ forests are evergreen,only trees that are being suppressed, and
‘those that have no future are removed, here the weight of rain-
¢ water that falls on the ground is excessive, and its eroding potenti-
‘ality in descending steep hill slopes is a danger to be guarded
‘against. A rotation of 40 years for a forest block gives a con-
‘venient arrangement for working the opening and closure of
¢ of forests for grazing.”

In these Reports there is a great deal of information regard-
ing the growth of trees and of their marketable uses and value.
The Central Circle Report gives an account of the value of the
‘babul’ tree in the Deccan which shews that it is quite the most
important tree in that part of India, whether as giving timber, fuel,
gum, tanning material, fencing or fodder, and he explains that
coupes of babul occasionally fetch as much as Rs. 60 per acre.
Among other trees of value he mentions the ¢Nim’ which, as we
have ourselves seen everywhers in the Madras Deccan country, as
well as in the Carnatic, is one of the most valuable trees for restock-
ing barren areas. From the Southern Circleit is reported that
teak comes up excellently from seed in Kanara and can force its
way even through thick bamboo cover, a piece of observation
which will probably astonish some of our Burmese readers. The
Sind Report discourses on the growth of babul, poplar and
kandi or jhand and we think it best to extract a few of Mr.
Ryan’s remarks, which, thonagh not very new, may be interesting.
We were unaware that the Sind poplar could not be reproduced
from cuttings like the poplars of Kurope :—

« Babul (Acacia arabica) is found growing gregariously in
‘ only a part of one forest in Upper Sind. In Central and Lower
¢ Sind there are unmixed canopied babul forests on the river side
¢ with trees of 6 and 8 feet girth, all formed by natural means be-
‘fore the bunds as at present constitated existed. All that is done-
‘now when exploiting these areas is to fence them immediately
‘after being creared, and after the inundation a denss crop of
“seedlings covers the ground without any artificial aid. ese
“ seeds are distributed by wind, flood and animals. By protecting"
‘the area from the depredations, especially of goats and camels, in
¢8 or 10 seasons the crop is ready for exploitation again, and pro-
‘bably 500 cubic feet of saleable wood uger acre is available
‘from it. Measurements taken of babul in the Proviace
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¢ show that, in little less than five years, this tree under
‘ favourable conditions of soil and moisture attains a girth
‘of 14 feet at 4 feet from th e ground. In no otber part of
¢ India probably are such favourable conditions apparent, and it is-
‘ mainly because of these satisfuctory conditions that the Sind for-
‘ests are probably tbe most valuable in India. It might seem,
* therefore, that sylviculture is rendered very easy under such cir-
‘ cumstances but the fact is, that the country is infested with large
“flocks of goats and hundreds of camels, and the greatest difficulty-
¢ possible is experienced in protecting the fenced-in areas althou {
‘large hedgzes 6 to 8 feet high are constructed to exclude the
‘animals. The babul in consequence of the tremendous spur owing-
‘to favourable conditions of soil and moisture, would, no doubt, still
‘grow if left unprotected, but it would remain in the form of a
¢scrab, and very few plants would probably go beyond that stage.
¢ Fortunately in the fresh alluvial lands, goatsand camels do not,
‘as a rale, penetrate to a very large extent ; camels are afraid to
¢ go because of their liability to sink in the *“gup” or soft mud
‘of which the kacha land consists. They restrict themselves
‘ chiefly to the forests of older formation, and in consequence of
¢ this, on the new kacha lands, young babul may be seen forcing
“itself wp ultimately to form canopied forests if not eroded by
¢ the river,

¢ Bahan or poplar, (Populus euphratica) which commands a
¢ very good price 1n the market, in spiteof its crooked bole, is entire-
‘ly grown under natural conditions. In severallocalities in Upper
‘and Central Sind it grows abundantly on the fresh alluvial for-
¢ mations, and in less than a dozen years suitable poles for dwell-
‘ings are available, the value of which is Rs. 30 to Rs. 40 per 100.
* Attempts to reproduce the tree artificially from seed have been
‘tried in the more permanent lands but without success, and snch
‘atltempts, it is thought, will never b> fruitful because the seed is
‘extremely light and delicate, and like thistle-down and willow-
¢ wool is carried away in the breeze, and is only capable of germi-
¢ nation in localities where the soil is of extremely soft consistency.
¢ Attempts to reproduce the tree from cuttings have also been
‘tried, but without success. All that can be done is to fence in
* the areas self-clothed with young poplar, when the soil has suffi-
‘ eiently stiffened, and to protect seedlings from the depredations.
¢ of buffaloes, bullocks and cows, who are very fond of the new.
‘and smccnlent young poplar leaves. To the damage caused to
*the poplar in its early stages by these animals, may possibly be.
‘ascribed its present crooked growtk ; but the tree being a very
¢ shallow rooted one and growing in localities exposed to the full
¢ force of the breeze, it is more than probable that the swaying
‘about, to which it is subjected induces a sinuous growth. Per-
¢ fectly straight poplar poles and rafters are rarely, if ever, found.
¢ The teee coppices readily, and from the roots, which spread opt.
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*laterally and run just below the surface, a heavy crop of young
'poilar springs up. After a fire in the Azizpur Forest, in the
‘Sukkur Division, in an area where there were several mature
‘poplar trees, young poplar was found freely springing from the
‘roots at 30 feet from the parent tree. It flourishes along the
‘Indas as far down near its mouth as Kot Almo, a reserved forest,
‘a few miles north of Tatta in the Shahbunder District. The rail-
‘ way have tried it as fuel and rejected it ; and the only use it is
‘put to is for timber.

‘Kandi (Prosopis spicigera) is found growing away from
‘localities subjected to heavy inundation. It possesses great
‘ vitality, grows rapidily, and coppices with astounding rapidity
‘where the stools are not entirety submerged by flood. In any
* felling operations, therefore, which are undertaken care has to be
‘exercised not to cut the stools low down otherwise after-results
‘are nil. On baing fully established the tree zan exist without
‘surface irrigation and .will coppice freely although it is doubifal
‘ whether under such circumstances it will survive a second felling.
‘ The roots of this plant enter very deep in the sub-soil, and there
‘is one instance recorded by Sir lg Brandis, where the root pene-
‘trted upwards of 70 feet. In view of this characteristic it would
ﬂgossibly be a better tree to plant along the base of bunds than
‘babul which is a very a shallow rooted plant and easily uprooted
‘by wind and flood.” o

On the subject of produce there is nothing to add to the
notes which we made last year, except to notice that Mr.
Ryan adds himself the number of persons who have so often
advocated the development of the trade in the fibre of the ‘ak”
plant, Calotropis gigantea. - ‘

Last year, we drew attention to two very interesting points
about the work in the Bombay Presidency, and we find voth
of them very prominently mentioned in the reports, now
before as, One is the very extensive use made of the Forest
Guards in various works, sowing seeds, planting, catting tamarisk:
on forest rides in Sind, eradicating cactus, and what not ;-and the
other is the large area covered by works of artificial raproduction
in the Central Circle, where it seems that 19,876 acres were treated
under regular planting or cultural operations at a cost of Rs. 9,143
or only alittﬁa more than As 8 per acre. Mr. Shuttleworth
remarks : — :

“The cultural operations undertaken by the forest guards
‘as a part of their ordinary duties, cannot fail to promote the
¢ re-wooding of the country. All the forest region of the Circle
¢is parcelled out into beats, not an acre of land in forests is left
¢ outside of a beat, and each beat is an unit of seed collecting and
“of sowings, i.e, of artificial cultural operations by forest guards.
“So that re-creation, the chief work of forest management in the
* Deccan, goes on yearly, to w limited - extent it may be, in 1,094
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¢ beats in the Central Circle, without any extra cost to Government.”

We have always read the accounts the work done by Forest
Guards in Bombay with envy, but were puzzled to understand
how they did their other work. However, we now perceive
that each Forest Guard has only an average beat of about 5§
square miles which is,of course, a much smaller area than is
usual in most other Provinces. :

The favourable reviews by the Commissioners and especially
that by the Commissioner in Sind, which shews great personal
interest in the forests and knowledge of forest work, are very
noticeable this year and the sympathetic tone of their remarks and
of the Government review is a great improvement on the
strong adverse criticism of a few years ago. In the Government
review, the chief noticeable point is the recommendation of fencing.
They say :—

“ It is observed with regret that except in Sind, comparatively
¢little was done in the year under review in the matter of fencing.
¢ The Governor in Council regards it as of great importance that
“sach closed areas as adjoin grazing grounds should be fenced
“as soon as funds are available. If there is nothing to prevent
‘trespass except the occasional visit of a guard who may have
‘several villages to look after, trespass is sure to be general.
¢ The proportion of offenders who are detected must be minute, and
¢if the chance of detection is small, the panishment in any form
¢ of the few who are detected can have littfe or no deterrent effect.
¢ Where there is a visible obstruction to trespass either of cattle
‘or of people for the purpose of taking forest produce, it is not
¢likely to be removed, and in such case offenders can have no
‘symiathy from law-abiding people on the ground of ignorance
¢ of what 18 prohibited.”

We are strong advocates of fencing of some kind wherever
it is practicable, but ‘'n many places where the forests are extensive
aud the length of boundary great and perhaps interrupted b
ravines which cannot be fenced across, or paths which must be le
open, fencing is often nearly prohibitive if only from its cost, and
in such cases surely a broud well-kept boundary line with good
marks should be ample as a warning against trespassers, or else
why were Reserved Korests specially placed in the Forest Act on the
szme footing as public pluntations are under the Cattle Trespass

ct. .

The financial results of the forest year were—

Receipts, e ... Rs, 37,85,691
Expenditure e o 5y 20,97,027
Surplus ... 4 16,88,664

We can now conclude with one more short extract to show
that even in a serious Government Report an Officer may
occasionally be allowed his little joke,
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“ Large timber is a necessity in India. and the forests in the
¢ wilder parts of the country can be devoted to its production ;
‘and there the more vigilant forest guards, at all times active and
‘keen and ruthless in protecting the natural reproduction against
¢ destruction from trespassing cattle, are Felis tigris, Felis pardus,
¢ Felis jubata, and Cuon rutilans.”

The Baluchistan Report is chiefly interesting on account of
the discussion on the questions of the area of forests to be adopted
for reservation and the financial prospécts of the Shebo Plantation.
From Mr. Reuther’s Report it would appear that this plantation was
started in 1889 and that there are now 2,682 acres completed.
‘The cost of the plantation up to date has been Rs. 100,737, (which
after all, is only, Rs. 37-8 per acre, not so very large a sum for
plantations in a difficult country) and the future expected yearly
expenditure is Rs. 13,000 for the next 5 to 10 years. So far, the
revenue, chiefly from crops grown on the land to break it up, has
been Rs. 10,346 and the Divisional Officer, the Agent, and the
Government of India seems to have become rather frightened, the
Government of India going so far as to * regret that owing to
‘slackness of supervision public money has been ¢unprofitably
‘spent.”  Of course, being ignorant of the locality and of the state
of the plantation, we are not quite competent to judge, but we
venture to think that matters may not be so bad as they would
seem. One cannot make plantations without expenditure and we
doubt whether some of those which we are accustomed to point to
as great successes (e.g. Nilambur) have cost very mach less,
especially if debited with the pay of the supervising officers. Then,
too, one cannot expect a plantation to begin to pay straight off,
especially in a dry climate, and it may be that the Shebo planta-
tion when once it begins to come into working, will very soon pay
off the capital expended on it. Mr. Reuather says ¢ ultimate success
‘may be confidently expected, though at a very high cost, and re-
‘garded as a merely financial investment, ultimate profit cannot
‘as yet be predicted.” Assuming that in 10 years time there will
be 3,000 acres fully started and beginning to give some yield and
no longer requiring irrigation, the cost will have been Rs. 1,00,737
+ Rs. 13,000 x 10 = Rs. 230,737 or about Rs. 77 per acre. The
expenditure can probably then be reduced very greatly and work-
ing begin. Assuming Rs. 6,000 as the yearly expeunditare, the
gro=s revenue will have to be 13,000 Rs. in order to give 3 per
cent interest on the Capital (RRs. 7.000). This amount will probably
not be obtaiued at once, but ought not to be difficult to get after
a few years, A well started and flourishing plantation of 8,000
acres of good trees ought to be a very paying property in the end
in such a country as Baluchistan. ’

Turning to the question of the area to be permanently reserv-
ed, Mr. Reuther’s account of what has been done and what- might
be done, were certain difficulties removed, is so interesting that
we propose to quote it,

9
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. “The Ziarat juniper tract, is the only extensive forest region
¢in Baluchistan. But outlying and scattered patches of juniper,
¢ pistachio, olive, sissoo, etc., us well as several tracts of
‘scrub-jungle in the Sibi plain, have already been reserved to an
‘aggregale extent of 115 square miles. So far as professional
¢ forest exploration of the country has as yet extended, no further
‘ outlying tracts have been found fit to be specifically recommend-
‘ed for constitution as State Forest, excepting those meationed
‘below, aggregating 77 square miles. ~Whether w.ore extended
‘and minute examination of the courtry generally will justify
¢ proposals for reservation of other areas is problematical, but the
¢ probability is that such areas will not prove to be of any impor-
‘tant extent, excepting possibly in the Zhob District whicE is
‘beyond the scope of the present considerations, partly because
‘the Zhob District has as yet been only cursorily explored profes-
‘sionally, and because all forest management in Zhob has for the
¢ present been assigned exclusively to the District authorities.

¢ The Eresent situation is more clearly illustrated by the fol-

«lowing tabular summary.
AREA, IN SQUARE MILES, AVAILABLE FOR STATE FOREST,
. Specifical- | Physically | Prospec
CHARACTER. |Already | ly propos-| suitable for | tive maxi ReMarxs
reserved.| ed for re- | reservation. | mum of .
rvation, available
area,
¢ Zisrat jlmii)o 137 square miles
zone 18 25 35 78 in.qthe Ziarat
juniper  zone
¢ Outlying tracts are not fit for
in which juni- reservation.
&o:' predom-
iates . 51 17 | Indetermi. 68
nate ; but ip-
¢ Mixed forest in extensive.
the hiil-ranges
ash, olive, pis-
achio, tama-
risk, eto. ... 2% 35 | Ditto - 59 [This ares of 59
*Mised sorab. PN AN
ungle juni here
plaing (Sibi)... 35 35 lmd pt.ilroro.
¢ Irrigable land
suitable for ar.
tificial planta-
tion 5 06 | Ditto ... 56
ToraL., ... 133 77.6 35 246

.o
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‘It is evident from the foregoing statement that the main
‘hope of any valuable extension of the area of State Forest in
¢ Buluchistan {excluding Zhob) still centres in the prospect of
‘further reservation in the Ziarat juniper tract. Aslong ago us
1889 a committee composed of the Political Agent Thal-Chotiali,
“the Forest Officer, and two native members of the Political Staff,
‘considered the question and submitted a report to Government
‘showing that out of the whole area physically suitable for
‘reservation, at that time computed at 67 square miles, only 18
‘square miles (including 6 square miles previously reserved)
‘could be immediately secured for constitution as State forest, and
‘this area of 18 square miles has actually been reserved as the
‘direct result of the recommendations of the committee. But
‘ reservation of a more extensive area was found by the committee
‘to be impracticable and impolitic, as involving undue restriction
‘of pastare-rights hitherto exorcised wlthout restraint by some
¢ 1,245 families, owning npwards of 60,000 sheep and about 2,000
‘cows and other cattle, who for five to seven months each year
¢ babitually live within, or near, the juniper forests.

*“The committee, however, declared that whenever it should be
‘found possible to throw any of the State Forests open to grazing,
* additional areas might be reserved. As, however, in the very
¢ poor condition of the forest and the peculiarly adverse climatic

conditions of the country, improvement and regeneration cannot
* be ensured without complete exclusion of sheep, goats, and camels
¢ for a period the duration of which must be regarded as practical-
¢ly unlimited, this declaration by the committee affords no tangible
‘prospect of pny possible extension of the area to be reserveg as
‘gtate Forest and as a matter of fact no additional area (beyond
‘the 18 square miles selected by the committee in 1889) has yet
‘been secured in.the Ziarat juniper tract.

¢ The considerations which at that time curtailed the area of
‘the proposed Ziarat State Forest have remained in force ever
- sinte, and constitute essentially a question of State policy, in the
‘settlement of which the Forest Department can have no leading
‘voice. Whether, however, sufficient pastarage can be found for
‘the 60,000 sheep and goats in the 187 square miles of sparsely-
* wooded juniper tract permanently excluded from the proposals of
‘the Forest Be rtment, and in the large areas available outside
‘the juniper region, a question which, in view of the paramount
‘influence on Forest conservancy in Baluchistan, might well be
“made the subject of further invesigation.

*Baut in the event of finality of the decision that the extensive
*flocks afore-mentioned cannot be wholly excluded even from.the
*limited area proposed for reservation, it will be worthy of consider-
¢ation whether the proposed reservation should out be carried out
«mevertheless (to the full extent of the remaining area of 60
«square milies of promising juniper forest), and the exercise of
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¢ certain defined and limited pasture rights admitted under proper
‘regulation.

‘In addition to the objections based on the pastoral interests
‘of the nomad shepherd population, financial considerations have
‘also contributed to hinder more rapid expansion of the area of
¢ permaunent forest estates. The present impossibility of working
‘the forests profitably has been repeatedly urged as a reason for
‘withholding consent of further reservation; but such an objec-
¢ tion need not be too hardly pressed ; for though the existing con-
¢ ditions of forest conservancy in Baluchistan preclude the possibil-
*ity of immediate profit, the value of the State Forests, even fiom
* & purely pecuniary point of view, will increase from year to year ;
‘and it cannot be doubted that ultimately they wilf more than
‘repay the cost of protection. And their impcrtance in the gene-
¢ ral economy of the country ; their influence on the permanency
‘of local water-supplies ; their value in the event of extended
‘military operations ; and many other points in favour of their
¢ careful preservation and improvement may well be held to coun-
¢ terbalance, and indeed far outweigh, all objections on the ground
¢ of present want of direct pecuniary profit. = It may also be urged
‘that continued delay in effecting the proposed reservation will
‘not only accentuate existing difficalties, owing to growth of pres-
¢ criptive rights, etc., but also must entail rapid diminution in the
¢ value of the forest tracts themselves.”

Mr. Reuther is to be congratulated on having put the matter
so clearly and it is very satisfactory that the agent, Sir James
Browne, “concurs generally in the views expressed by the Deputy
¢ Conservator in this important matter.” wbile the Government
of India remark on them as follows :—

“So far the question of reservation has been simplified by
¢ the fact that the areas reserved have been almost free from
‘ rights of user. It appears, from Mr. Reuther’s report, that the
¢ area suitable for forests of which this can be said bas been prac-
¢ tically exhausted, and that in bringing any further area under
¢ forest control, it will be necessary to provide for extensive rights
¢ of user. Ifit should be decided that, notwithstanding these
‘rights, it is advisable to bring further portions of the Ziarat
¢ juniper tract under the forest law, the ueeds of the local popula-
¢ tion should be amply provided for on the lines laid down in
¢ Resolution No. 22-Fff, dated 19th October, 1894. ”

The remarks on ‘Natural reproduction’ are always likely
to be intersting from such a country. This year it is pointed out
bow and why juniper seedlings of less than four years of age
are so scarce, the lust seed year was 1890-91, but the seadlings
which then appeared were largely destroyed by locusts. Pru-
nug eburnea seems to be the species from which most is to be
expected as a fuel-wood.
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The financial results of the year were :—

Revenue = Expenditure  Deficit
Forest year ... 21,395 63,829 42,434
Financial year ... 20,731 63,728 42,997

Of course the Baluchistan forests cannot be expected to pay for a
a long time to come. '

The Burma Report shews that there were 9,642 square miles
of Reserved Forest and 709 square miles of taungya area under the
Department at the close of the year, giving 6 per cent only of the
area of the Province, an area wﬂich seems to us to be rather small
for a country like Burma, possesing huge forests of very great
economic value in the present. and greater prospects still in the
fature. It is noticeable that the Government of India admit, in
regard to Burma, that their Circular Resolution No. 22 ot October,
1894, necessitates no change of policy in Burma. It seems to us
that a good many Provinces are in the same way and that the
Re:olation would have caused less disturbance if it gad been written
for the Provinces to which it does apply, instead of being made
general, necessitating great waste of time and labour in reporting
on it.

The Tenasserim Circle Report records that the extraction of
teak was in excess of that contemplated, and that the extraction of
woods other then teak was less than was intended. The gross
outtarn of the Circle was :—

Tons Value, Rs.
Teak o 16,565 2,75,828
Otber reserved woods ... 8,870 72,398
Unreserved woods .. 24,258 40,392
Fuel . 24,623 9,707
Bamboos ... e e 4,615
Canes . 4,397

Mioor produce 8.450

The Report of the Pegu Circle says that only teak trees which
bave died naturally or trees of lurge size are extracted, and discuss-
es the question of reproduction in a paragraph from which we
extract the following :— '

“ A further question presents itself—Is reproduction keeping
¢ with exploitation ? Of late years over 1,200 acres have
¢ E:: planted annually, and if these areas were fully stocked, a
¢ final yield of 70 tons per acre or 84,000 tons in all micht be ex-
¢ pected ; they are not fully stocked, but un outturn of 56,000 tons
‘ may reasonably be expected from 1,200 acres of taungya planta-~
‘tions of average density. As regards natural reproduction, it is
* believed that in dry forests itis at least keeping pace with
¢ exploitation, and that in moist forest it is an uncertain quantity ; the
‘area of dry forest is certainly not less than 1,000 square miles, on
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* which it may be assumed that nataraljreproductionis at least pro-
‘portional to an exploitation of 6,000 tons. It may further be assum-
“ed that the removal of climbers and useless trees which is in
¢ progress in three divisions must to a certain extent encourage
‘natural reproduction. It may be safely assumed therefore that
“reproduction is keeping pace with exploitation, but it is doubtfal
¢ whether the former is much in advance of the latter. The Forest
¢ Department cannot remain content with an outturn of 66 tons
“only per square mile, and a much larger expenditure on repro-
“duction, fire-protection and establishment seems advisable.”

We are surprised that no mention is made of the possibility
of getting a bamboo-seeding year and utilizing it fully for the
reproduction of teak. We have heard otherwise that somewhere
about 1893 or 1894 the ¢ Kyathaungwa’ (Bambusa polymorpha)
did seed in parts of the Pegu Circle but that no advantage was
taken of the circumstunce ; but the present report only mentions
that enquiries go to shew that it last flowered about 40 years ago
both in the Arukan and Pegu Yomas. (Sir L. Brandis collected
flowers in 1862 and Mr. S. Kurz in 1871). It is rather sad to
hear that there was a plentitul reproduction of cutch but that
most of the seedlings did not survive the first forest fire. The
gross outturn of the Circle was :—

Tous Value, Rs.
Teak © ... e 52,933 19,90,706
Pynkado ... ... 23336 121,947
Reserved woods e 8,940 28,213
Unreserved woods © ... 57,050 N 77,099
Fuel oee .. 94,732 ’ 41,666
Bamboos ooe 43,714
Canes ... 12,330
Minor produce 25,004

The following account of the teak market of the year will be
read with interest. . '

~ “The teak market in Europe has been steady almost through-

* out the period under review, ti;e year closing at the rates quoted

“in the opening, namely, £9 to £10 for cargo timber and £9 to
¢ £10 10s. for Kurope planks of usual market specification.

- ¢ There was an upward tendency late in 1893 in consequence
¢ of the annual purchases for the British Navy, but they failed to.

‘establish any permanent improvement, the demand for general
¢ ship-building being limited and railway requirements unusually
‘restricted. '

. *The Continent and so-called * outports” have again absorbed.
¢ c‘::ite 83 per cent. of the shipinents to Kurope, France taking off
‘ the usual quantity chiefly for naval purposes, whilst Germany,
¢ Italy, Russia, &c., continued to work off moderate quantities in
‘the same direction. Endeavours to place teak in the United.

‘States, America, have not met with sucoess.
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. - *Free supplies from Siam have resulted in very considerable
“shipments from Bangkok to Europe, and, although the price of
“Bangkok wood in the Home markets declined to only about £8,
fthere are no signs of any diminution in Bangkok charters, and
‘the competition. of Banlgkok wood is beginniag to be felt severely
‘by Burma shippers. The arrivals in gangkok during the last
‘floating season amount to uearly 65,000 logs against 72,000 logs
‘in the preceding season.” ' .

In the Eastern Circle, Upper Burma, the gross outturn was :—

Tons Value, Rs.

Teak ... . e 152,121 13,41,100

‘Reserved woods 2614 : 6,086

Uoreserved woods ... 34,213 v . 61,394

“Fael ... e 79,392 39,893

Bamboos - 29,062
Canes - -., vl T e 2.775 .

Minor produce e 1,66,895
We-are interested to see that the tapping of Pinus Kasya for
resin was'attempted in the Southern Shan States with - the "result
that 275 tons gave 374 viss of resin (17 maunds) at a cost of
Rs. 224. The resin has been sent to England for trial, and we
hope it will be approved. at the same time the cost of extrac-
tion mast be greatly decreasel, we are sure, if it is to be a pro-
fitable business, for even at the rather fancy rate of Rs. 7 per
maund, such an experiment would have given a deficit of Rs. 105,
‘We expect that the local market is the best thing to aim at, as there
must be considerable demand for tarpentine in Rangoon.

. The notes on natural reproduction for the Eastern Circle
‘record the flowering of the * Myinwa’ bamboo (/endrocalamus
.strictus), of the * Wapyuzan’ (Bambusa Oliveriana) a new species,
.and of the ‘thanawa’ (7Ayrsostachys Oliveri). The following
account of reproduction in the Southern Shan States is interesting.
. *“The majority ot the teak forests in the Southern Shan States
‘consists of belts lying along the steep banks of narrow valleys.
“below the In forest, wﬁich cover the hills and above the evergreen
¢ growth oa the banks of the streams. In such forests the number
‘of different species islarge and the usual bamboo is myinwa.
‘The reproduction, is generally sufficiently good in spite of the
¢ steepness and rocky character of the ground. The myinwa flowers
‘ sgoradically every year. In more open situations thanawa covers.
‘the ground and with teak forms the principal stock. This Bam-~.
‘boo flowers at long intervals and, though its cover is hight, it
¢ takes entire possession of the soil, preventing the reproduction of'
¢ teak. . There are large areas of this class of forest, which it will
¢ be interesting to watch when the thanawa’s time tor flowering-
‘comes round. In the few places in which teak forest has an-
$ opportunity of spreading out over level ground, the stock of
$geedlings is generally sufficient in spite of anpual fires, Old
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‘taungya clearings are often filled with younﬁ teak, which also
*establish themselves with great vigour on low lying allavial
¢ ground in spite of severe fires.”

The Western Circla Report gives the gross outturn as follows :—

Tons Value, Rs.
Teak 53,669 5,01,280
Reserved woods 54 996
Unreserved woods 8,853 11,481
Fuel 8,338 3,064
‘Bamboos e 20,588
Canes b 4,700
Minor produce ves 1,12,646

The total financial results for Burma as a whole were :—
Forest year.  Financial year.

Revenue © eee 58,25,093 57,85,100
Expenditure 18,17,655 18,62,510
Surplus 40,07,438 39,22,590

A fine result, but what strikes us most about it is that with
such results in the way of surplus revenue, surely greater success
in, and the extension over larger areas of, fire protection, ought to
be attained and much more mouey be spent on opening out com-
-munications, and in works of improvement. We can add that the
total of the figures we have given for the circles, gives an outturn
of 275,288 tons of teak 36,464 tons of reserved wood, 124,369
tons of unreserved woods, and 207,085 tons of fuel, the ton being,
we presume, the nominal one of 50c. ft. Besides this timber,
.bamboos were sold to the value of Rs. 97,979, canes to the value
of Rs. 24,202, and minor produce, which includes cutch, to the
value of Rs. 312,994. Such figures show conclusively the value of
our forest estate in Burma and suggest that it muast not be
starved either in Officers or in funds amgl that, as before suggested,
the area of reservation seems to require increase.

VI-BEXTRACTS, NOTHS AND QUHRIES

Oil of Turpentine.

Owing to the comparatively low value of petroleum, chale
naphtha, and rosin spirit, these liquids are frequently used to
adulterate the more valnable body-turpentine. Indeed, enormous
quantities of so-called turpentine have recently been on .the
market which have contained large quantities o{ one gr other
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of these adulterants, and it is' of the highest importance tbat the
methods of examining this product should yield reliable results.
In addition to the. really. adulterated turpentine in the market
there are many so-called turpentine. substitutes, sold under such
fancy names as * turpenteen ”, which consist in the main of the
bodies I bave mentioned above. There are ‘always many difficul-
ties in examining turpentine, since there are several varieties of it
which possess essentially different properties. The chief of these
are French, English, or American, and Russian. The optical
actinity used to be regarded as a very definite test, as tur]pentine
rotates tiie plane of polarisation, whilst none of its adulterants
usually do so. The amount of rotation being fairly constant, any
redaction was looked upon as indicating adulteration. But since
French turpentine rotates the plane to the left and American and
Russian to the right, it is clear that mixtures of these varieties
might give natural results without the addition of any adulterant.
The specific gravity, too, was once thought valuable, but in
reality this will only indicate adulteration- with petroleum spirit
as the following figures show :—

Turpentine «e 558 to -878
Coal-tar Naphtha <. ‘860 to ‘875
Rosin spirit .. *856 to ‘880
Petroleum Naphtha «.. *700 to *750

The flash-point is also valuable in showing any adulteration
with ordinary petroleum naphtha. I have always found that
in genuine samples this variety (taken by the official test in Abel’s
apparatus) from 92 degrees Fahr. to 98 degrees Fahr. The addi-
tion of 5 ger cent of petroleum naphtha will lower this  figure
very considerably. :

The residue, after drying on the water bath, does not exceed
one per cent in the best samples, although in old samples it rises
considerably. By far the most useful test, however, 1s the beha-
viour on distillation. :

- With petroleum spirit or rosin spirit the initial temperatar
of distillation varies greatly with the quality of the spirit and the
temperatur» rises gradually without allowing any large quantity
to come over at any specific temperature, with both of these adulter-
ants a variable proportion of residue of very high boiling point is
usually left in the still. The statements in most of the usual text
books as to the bebaviour of pure turpentine are by no means
uniform, and I have obtained several samples of undoubted
authenticity and examined them in this respect. The results are
tabul]nted below, and may be relied upon as representing genuine
samples : —

P'l‘he Chief point of note is that American turpentine yields a
heavy proportion of its distillate below 165 deg C., whereas the Rus-
sian oirdistils at a slightly higher temperature. An examination
to be as complete as possible should comprise all the factors I have
mentioned in this note. I will conclude by quoting the figures

10
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obtained from a somewhat remarkable sam;i!e of so-called turpen-
tine, obtained from a very reputable source. They are as follows :—

Specific gravi i 9317

Residue gramity oo 1-78 per cent -
Flash-point 98:50 Fahr
Viscomty at 60 degrees Fahr 14 seconds

The gravity, residue, and viscosity were so elevated that I
examined it by the distillation method. It turned out to be a
mixture of turpentine, camphor, and water, evidently sent out in
mistake. With so valuable a commercial product I cannot too
strongly emphasise the necessity of carefully examining one’s

samples.

No. I No. I1. No. IIL No. IV.
American |[Russian| American | American
Turpentine. | Turpentine. | Turpentiue. | Turpentine.
Specific ﬁ“ity . *8768 8717 858 *867
Flash-point .. |95° Fahr|98° Fahr |89°-Fahr 95° Fahr
Viscos| ? (Redwood) at
60 degree ... |27 seonds |26 seconds 26 seconds
Residue 100 degree C ... | 1'67; 1-76% 0-627%
Boiling-point .. |312° Fahr 329d§g Fahr | 309deg Fahr | 312deg Fahr
;20’ g'ﬁ", - il gg per cent, g per cent,
: 65° 0% per cent. per cent, r cent.
Fraction below 170° 507, 35 per cent, | 12 per cent. | 1 mr cent.
. 176° 1.8% 15 per cent. | 6 per cent.

(From * Indian

Engineering ; an extract from the ¢ Iron-
m onger.”

Shifting Sands,

A method of reclaiming sand wastes has been successfully car-
ried out on the seashore of Wales, which may well be imitated
by the states bordering on the Great Rajputana desert, as well as
by those owning similarly situated lands in India. First, in order
to reduce the force of the wind, a screen is erected, composed of a
wire fencing, with twigs worked into a fascine along the wires.
Behind this protecting fence or wattled wall, trenches 6 feet apart
are dug and fllled in with earth or loam to serve as beds for
a plantation of timber trees. Between these trenches, seeds or
cuttings of indigenous shrubs and grasses are placed. This forms
the boundary of the waste taken up for reclamation. The land in
the rear of this line is then filled up with trees and shrubs which
are found to thrive luxuriantly in the neighbourhood.

In eight years time the piece of land thus treated was trans-
formed into a well-timbered and thriving forest from an useless
and unprofitable waste, ‘



THE TURPENTINE-TREE. 75

- In Rajputana, ‘“babul” may be placed in the trenches as &
timber tree, whilst such.shrubs as * peeloo” and tamarisk may
fill up the intervening spaces as an undergrowth. The elephant
or “secunder ” grass may be used for the wattles and also be in-
termixed with the shrubs. All the above-mentioned trees, shrubs
and grass have a marketable value and will not only repay the
small outlay incurred but will eventually be a source of income.
In Marwar, where each town is an oasis, the plan described above
will enlarge the area under cultivation and in time change its
climate by increasing the rainfall, so that any local undertaking of
this nature will have a general and lasting effect in the country.

Managers of Railways, who are generally keen on matters
affecting revenue, will do well to take advantage of a system
which will supplement their earnings from grass grown on the
embankments and at the same time reduce the maintenance of
tracks in sandy districts.

Although artificial means have been employed to arrest sand-
drifts, these are unproductive and therefore employed with reluc-
tance whilst this system is without that drawback—(By ‘Railway
Engineer’ in ‘Indian Engineering).

Death of Professor Willkomm,

We see from the ¢Forstlich-natur-wissenschaftliche Zeit
schrift * for November 1895 that Professor Moritz Willkomm, the
well-known author of the ‘Forest Flora of Germany’, Professor
at the University of Prague and Director of the Botanic Garden
a: that place, died in Bohemia on August 21st last, at 75 years
of age.

Dr. Grasmann,

Dr. E. Grasmann who has been for the last eight years Professor
of Forestry in the University of Tokio, Japan, and who, the stu-
dents of the 1st year of Coopers Hill will remember, accompanied
them in 1887 on their tour in the forest of the Bavarian Alps, has
given up his Japanese appointment aud returned to Germany,
where he has rejoined his appointment in the Bavarian State
Forest Department.

‘The Turpentine-tree.

Botanical Name.—(Syncarpia laurifolia, Ten.)—Derived
from two Greek words, sun, together, and karpos, a fruit, in allu-
sion to the heads of fruits which have their calyces joined or grown
toget.her (connate).
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-~ There are two other species of Syncarpia, viz. :—S. leptopetala
very closely allied to S. laurjfolah, which is found in Northern New
South Wales and Queensland, and sometimes goes under the name
of “ Brush Turpentine,” or *“Myrtle.” The other species is S.
Hillii, called, like the other two, “ Turpentine” but also * Peebeen,”
which is the aboriginal name at Fraser’s Island (of the Queens-
land coast) where it is found.

. Flowers.—White, and in small round balls, consisting of a
number of individual flowers joined together;by their calyces.

Fruit.—Hard and woody, and containing abundance of the
brown, dust-like seed which sheds as soon as' the fruits get dry

On the fruit are often seen globules of the so-called “ turpentine.’.

Leaves.—Somewhat lanrel-like, as the specific name denotes.
The underside of a dirty white, with small black patches, caused
by a minute fungus. .

Ezudation.—If the tree be wounded, there exudes a brown-
ish liquid resin. If it be desired to collect this substance in
quantity, the best way is to fell a tree and cut it into logs, which
may be inclined. The resin will exude, forming a ring between the
wood and the bark, and may be scraped off or drained into a suita-
ble vessel. It belongs to the class of bodies known as * oleo-resins.”
It promeidses to be a highly interesting body, and is being chemically
examined.

~ Bark.—The bark is of a flaky, fibrous character, and often
of considerable thickness. It is of a brown colour. In large trees
it has a furrowed appearace. The bark of our turpentine-tree does
not appear to be put to any useful purpose, but the Hon. W.
Pettigrew states that the bark of the Peebeen (8. Hillii) is used
by the natives of Wide Bay (Queensland) for the purpose of mak-
ing canoes.

Timber.—Valuable for posts in timber fences, as it is strong
and very durable underground. Itis used to a limited extent in
ship-building. In the Jurors’ Reports, London International Ex-
hibition of 1862, it is stated to be * the best wood for railway-
‘sleepers.” At the present day, however, is is never knowingly

used for such a purpose, its tendency to warp and rend being
against it.

Turpentine timber is not easy to burn, except with a good
draught. In sach situations as pillars, girders, &e., in buildings,
it usually only chars, and consequently is easily extinguished—a
very useful progerty in buildings. I was informed that, in a very
large fire in Sydney, surprise was expressed that the building was
not gutted, for the wooden girders and joists were put to a very
severe test. It was believed that the girders were ironbark, and
they were 8o specified, but the contractor substitated turpentine

S
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without anyone being any the wiser. This pious fraud was, how-
ever, the mean of minimising the destructive effects of the fire.

Another instance of the substitution of turpentine for ironbark
was not so bappy. In a certain suburb some carters did a roaring
trade in ironbark firewood at a rate very much below that
ruling for ironbark. When the wood began to be used complaints
were very general, for it would burn with difficalty. I found
that. the wood was turpentine, and that these enterprising carters
had been clearing a turpentine paddock about 2 miles away.
These incidents show that ironbark and turpentine bear some
superficial resemblance, but substitution of one for the other should
be detected by any careful man. :

It is, perhaps, the best timber we have for piles, &c., for sea-
- water, as it is so resistant to the Teredo and other marine borers. This
immunity is believed to be owing to the layer of oleo-resin between
the bark and wood, which is distasteful to animal organisms, but
we have no absolute experiments on this point. Turpentine piles
are always driven with the bark on, as when stripped of their outer
covering, they are by no means proof against the attacks of marine
and-other borers.

A pile was exhibited at the Colonial and Indian Exhibition of
1886, taken from a jetty at Brisbane Water, near Sydney, where
it bad been full{ exposed to the waves of the Pacific Ocean for
twelve years. It had been entirely unprotected, yet on cutting it
through it was found to be perfectly free from decay, and from the
attacks of the Teredo. I am informed that piles of this timber
have been known to remain sound, even for thirly years, in sea-
water. It is also very durable in fresh water,

The Hon. W. Pettigrew, a Queensland timber merchant, how-
ever, states :—* This timber was said to be capable of resisting the
cobra, and thereby a great value was set on it by the Government,
yet when tested by the Harbour-master at Brisbane, it has been
found that such not the case, as specimens on the table will show.”
I give this statement of a gentleman of high reputation in colonial
timbers on the principle that, advocate as I am for their use, I al-
ways draw attention to any defects I may know them to have. It
is, however, so opposite to my direet personal observation, that I
trust readers of the Gazette will come forward with their testimony
in regard to the durability of the turpentine in sea-water. "

It is very resistant to white ant, but it must be remembered
that no timber is absolutely white-ant proof, as white ants, if put to
it, will probably eat any timber on the face of the globe.

It is s9id to be comparatively soft and brittle, but perhaps '
there is some mistake in this, as I have always found it to be as
hard as the average myrtaceous timbers, and it is not brittle when
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the sap-wood is removed. In Professor Warren’s work on Austra-
lian timbers there are a number of tests as t9 the strength of this
timber to which I desire to refer my readers.

Like many other myrtaceous timbers, such as myrtles, turpen-
tine is very liable to rend in drying. It also warps when much
exposed, unless seasoned with unusual care ; this is a drawback to
its use for uprights in buildings.

Size.—From 120 to 180 feet is no uncommon height for this
tree to attain. It often measures 20 to 30 feet in circumference
with great length of bole, but such magnificent specimens are,
within easy range of Sydney, usually found in gullies difficult of
access.

 Distribution.— The return gives .valuable information
concerning turpentine, and is a guide to the distribution of this
timber. I may mention that it extends throughout the coast dis-
tricts from the Tweed to the Ulladulla district, arriving at its
greatest luxuriance in deep gullies containing good soil, in which
situations it is found a considerable distance inland into the moun-
tains and table-lands. The southernmost tree known at present is
at the head of the Cockwhy Creek, between Ulladulla and Bate-
man’s Bay. Itis also found in Queensland. Its occurrence is
usually a sign of good soil.

Propagation—From seed, which is very freely produced.
This tree is one of the best indigenous shade-trees in the Colony.
1t is gregarious, and its noble, leafy head makes it an ideal tree
under which to put garden seats, or to serve as shelter-trees for
men or animals in a paddock, or as specimen trees, to give a park-
like appearance to land. It is one of those trees that should always-
be spared, in clearing operations, unless its room is actually wanted.
It is so different in appearance to the ordinary run of gum-trees
that the occurrence of turpentines is often a relief to the eye. My
experience tends to show that turpentines have a large number of
roots near the surface. which, if disturbed, readily kill the tree. [
would not, bowever, like to generalise on this point. I have seen
some experiments on pollardinﬁ the turpentine. The trees were
cut in the month of May, and have freely sent forth leaf-buds a
considerable distance down the trunk, giving the tree quite an
ornamental appearance. Where a tree is growing too large, and
it is ot necessary to absolutely remove it, the experiment iI have
i}t}digat%é)might be made—(J. H. Maiden— Agricultural Notes,

Note.—(This tree is well known in the Nilgiris where it grows well and
could easily be more largely propagated,)

~ Hor. En,
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boe East India Teak.—The importation of Timber and Planks has
N

v

1889. 1890. 1801.
Importation. 19,407 Loads ... 16,000 Loads ... 16,5688 Loads
And the deliveries 15,899 ,, ..17,140 ,, .. 142371
1892, 1893. 1894, 1898,
Importation. 7,923 Loads 12,687 Loads 9,849 Loads 22,200 Loads

And the deliveries 10455 ,, 12,646 ,, 10,620 ,, 18399 ,,.

The Teak trade in London has been a curious one in 1895 ;
fuall of probabilities of great change which have not been realised.
The greatly increased quantity of the wood which has been landed
in the docks might have sent the market to the lowest depths it
has seen for five years past ; or the great increase in its consum
tion might have raised it higher than has ever been known. In the
event these forces have neutralised each ether, and the market has
remained immoveble. at one steady level from January to Decem-
ber. This is not altogether satiszctory, for the level is a low one,
and there have beeu in the past year so many causes operating all
over the world in favour of this most political of wootfs? that the
extra supply produced should have been something more than
neutralised by them if the general demand had shown any elasticity,
The labour troubles at the Scottish and Irish shipbuilding ports
have probably checked that elasticity just at the critical moment ;
if they could be settled before it is too late there would be every
prospect of a gradually improving market for Teak in the new
year. In the matter of quality, the imports of the period under-
review have maintained their high reputation, and some of the
best wood now in the docks has come from Siam. The figures of
the year’s trade bave been largely swelled on both sides by Navy
requirements brought here for approval and and selection before
delivery {o the Dockyards. :

SAmwoon.—B{ast India.—There was a marked increase in
the import of logs, but the scarcity of large and figury wood from
the West Indies enabled the bulk to be sold at good prices, and
there is now only a small stock ou band, but the principal enquiry
is for figury wood : a few parcels of boards were sent in, and being
more or less figury they brought very fair prices. Quotations for
logs are from 1d. to 12d., ang for planks and boards from 9d. to
12d. per foot. :

osewooD.—East India—was shipped more freely, but chief~
ly in small lots, most of which were Elced at satisfactory prices ;
as, however, the consumption is not rarge, supplies must be kept
strictly moderate or prices would soon suffer. There is sufficient
stock for present requirements. Quotations are from £6 to £10

per ton.’
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EBoNY.—Ceylon.—The import, -although not heavy, was still
considerably in excess of the previous year, and was chiefly of a
rather poor cbaracter, it therefore ounly found buyers slowly and
at low prices. There was a constant demand for prime, large logs,
but none were imported ; this demand still exists and a suitable
shipment would sell well ; most of last year’s import was sold, but
there is quite enough ordinary wood on gand to meet current wants.
Quotativns are from £6 to £8 for ordinary to fair, and from £10
to £15 per ton for good to prime logs, of large sizes. East
India.—Shipments were again limited to two small parcels; the
first sold well, but the second remains on hand, as the demand
recently has been rather quiet. Sound logs, of good sizes and
colour might be sent, but only in small lots. Quotations are from
£6 to £8 per ton. :

Papouk.—The beavy stock brought forward was materially
increased by a large cargo, which arrived in July. The absence
of any improvement in the export demand, or in home consump-
tion, not only prevented any reduction of stock, but caused a heavy
accumaulation, which, unless an unexpectedly large demand arises
through the scarcity of Mahogany, it will take a long time to clear.
{Qnotat.ions are from 28, 6d. to 3s. per foot cube for planks and
ogs.

8 CepAR.—The only shipment from Malabar (9 logs) came in
when the market was very dull, and although the logs were of
ﬁood sizes they were in poor condition and realsed low prices.

s this quality is not much appreciated, only large, sound, light-
coloured wool is likely to give satisfactory results. Quotations
are quite nominal at from & {d. to 4d. per foot.

MARKET RATES OF PRODUCIS - :
Tropical Agriculturist, December, 1896. V

Cardamoms per b+ 1s. 10d. to 2s. 8d.
Croton seeds per cwt. 50s.
Cutch “ 20s. to 30s.
Gum Arabic, Madras » 12s, 6d. to 50s.
Gum Kino i ” £25 to £30. .
India Rubber, Assam, per Ib.  1s. 7d. to 2s. 2d.

” Burma ” 1s. 6d. to 2s. 2d.
Myrabolams, Bombay,  per cwt. 7s. 6d. to 7s. 9d.

" Jubbulpore » 6s. 3d. to 7s.

” Godavari ” 5s. to &s. 6d.
Nux Vomica, good " 6s. to 9s.
Oil, Lemon Grass per !b. 2id.
Orchella, Ceylon per ton. 1ls. to 15s.
‘Redwood . " £4 to £410s,
Sandalwood, logs » £30 to £50
T chips " 24 to £8.
‘Beed lac w B0s. to 100s.
Tamarind " 9s. to 1ls. -
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Weight and Strength of Travancore Timbers,

I bave been making some experiments during the last year
or two to test the strength and weight of some of our South
Indian timbers, and as the Christmas holidays have given me the
opportunity of tabulating my figures and notes, it has occurred to-
me that you may care to have the result of these experiments for-
publication in your Journal.

The valueof P as given below was obtained by suspending
weights to the middle of battens 2 ft. by 1in. by 1in until they broke,:
the distance between the supports being 22 inches. Two speci=-
mens of each species were tested within six months of felling the-
trees from which they were cut, and generally foar specimens
more were similarily tested after a year from the time of felling,
The value of P is in most cases, therefore, the average of 6
specimens.

The weight obtained is the average of about 3 specimens of"
each species, the number weighed varying from 1 to 5.  All these
specimens were dried for 12 months before weighing.

This method of testing the breaking strain has brought into-
prominence the importance of seasoning timber destined to sustain.
a weight. In 91 per cent of the species tried, the value of P
increased during seasoning, and in 9 per cent its value either
remained unaltered or declined. In several instances, this decline-
was due to the boring of the wood by beetles or to the wood itself

rishing, but as a rule all the better kinds of timber greatly
improved by keeping.

The average improvement of all the species which improved
in strength was 43 per cent., the decline of those that deteriorated
aweraged 8 per cent and the average general improvement was
884 per cent, a very remarkable result considering that it was the-
outcome of only six months seasoning.

This eonclusion is opposed to the ordinary native idea that:
timber when thoroughly dried, or * dead ” as they ecall it, is-

11
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useless, This idea no doubt originated in the fact that when
timber is dry it snaps more suddenly and with less warning than
when fresh cutin spite of its greater strength.

It is not claimed that the figures given below would always
remain constant for the same species. The strength, and, to a less
degree, the weight of specimens, even when cut out of the same
tree, vary within wide limits, and all that can be said is that by
taking the averages of a large unmber of specimens it is possible
to ascertain the relative strength and weight of the different

species tried.
T. F. BOURDILLON.

QuiLoN, }
£7th January, 1896.

PROPERTIES OF CERTAIN TRAVANCORE WO0O0DS.

Valae Weight

Name. of P. per‘znbio\ Remarks.
Dillenia pentagyna. 554 44 | Hard, reddish-brown, poor.
Polyalthia fragraus. 567 41 | Hard, pale yollow, used for masts.
Xylopia parvifolia. 726 44 Mod:orately hard, greyish white, no$
. usod.
Miliusa velutina. 847 50 | Ditto ditto yellow, used for
shafte, eto.
Boocayea Dalzellil. 788 49 | Hard, pale yellow good.
Crateva religiosa, 279 28 | Very soft, greyish white. aseless.
Flacourtia Cataph- 8l 56 | Very hard, purplish yellow.
racta.
Hydnocarpus Wight- 464 36 | Soft, greyish white, uselees.
iana.
Xanthophyllam fla- 667 48 | Moderately hard, pale yellow, too
vescens. small for use.
Garcinia Cambogia. 608 47 | Ditto  ditto pale grey, coarse.
-Calophyllum Wight- 679 44 | Ditto  ditto reddish brown, good.
fanum
Mesua ferrea. 951 60 | Extremely}hard, red, used for building,
‘Gordonia obtusa. 533 40

Hard, elastic, pale brown, good bas
not used.
Hard,greyish red, useful for bnilding.

.Dipterocarpus indicus 695 47
Hopea glabra. 857 68 | Very hard, pale brown, good but s
"Vateria indica. 4156 36 | Rather soft, pale brown. coarse,
Bombax malabaricum 519 29 | Very soft, greyish white, perishable,
used for tea boxes.
Caullenia exceolsa. 508 34 | Rather soft, pale brown, Erllhlblo.
Pterospermum rubi- 40 | Extremely hard, bright pink and very
ginosum, handsorce. .
P. Heyneanum. 603 43 | Moderately hard, reddish brown, good -
- Qrewia tilisfolia. 766 46 | Moderately hard, pale brown, elastio,
used for tool handles..
Elmocarpus serratus. 508 33 | Rather soft, greyish white, bad.
Canarium strictum, 523 35 | Soft, greyish white, perishable.
Filicium decipiens. 902 69 [ Extremely hard, red, good but small, .
Melia Jubia. . 391 26 '

Soft, coarse, tnle red, suitable for
rous!plm in‘.
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Pyoperties of certain Travancore Woods.—(contd.)

Weight
Name. z“ll','f perf :ub Remarks.

Dyooxylum malabari- 45 | Hard, straight grained and elastio,

much usei for oil casks.
708 52 | Hrd, reddish brown, not used.

Aghtnoxbnrghhn 896 67 | Very 'hard, dark red, usefal for -poku
of wheels.

A. 8p. 961 45 | Hard, yellow, sweet scented but of
small size.

Walsura Piscidia. 947 59 | Very hard, greyish brown, not used.

Cedrela Toona. 349 29 | Soft, pale rod shining, -woetllcentod.
used for Clgor boxes.

Gomphandra axillaris. 358 30 | Soft, grey,.perishable, very poor.

Lo{:opeulnm Wight-| 467 30 Mod:rately hard, white, useful for
planking.

Kurrimia paniculata. 505 40 | Hard, greyish brown, not used.

Schleichera trijuga. 725 66 Extremely hard, pinkish brown, cross-

~ fibred, used for oil-mills.

Nepheliam Longana®| 1061 61 | Ditto dmo, brown, good for bnilding

Turpinia pomifera. 338 27 | Rather soft, grey and useless.

Hclahocma simplicifo- 370 31 | Very soft, greyish brown, very bad,

ia.

M. Arnottiana. 325 21 | Soft, pale brown, very poor.

Mangifera indica. 399 41 Sot't.l greyish white, coarse, used for
plankin

Gluta travancorica. 53 | Very hard, bnght dark red, brittle, -
but good for furniture.

Buchauania latifolia. 452 36 | Hard, greyish white, coars.

Odina W odier. 673 60 (He.rt only) moderately hard. pink-
ish brown, good for furniture.

A.l:lurdinm oociden- 817 30 | Soft, pale gray, coarse and worthleas.

.
Be:!eearpnl Anacar- 230 35 Hard, coarse, brownish grey & useless; '
iam,

8. travancorica. 425 28 | Very ul)ft & coarse, greyish white and
useless.

8. aariculata. 404 28 do. do. do.

Holigarna Arnottianal 343 27 | Soft, greylsh white, coarse & nnlen.

H. Sp. 418 32 | Do. do.  do.

Spondias Mangifera. 293 22 | Extremely soft, greyish white, peruh-
able and very bad.

Pongamia glabra. e 49 | Moderately hard, coarse, yellow
streaked with grey, not used.

Hardwickia pinnata 640 468 | Hard, elastic, dark reddish brown,
used for planking,

Bauhinis malabarica. 562 56 | Very lhu'dd dark brick red to clares
coloure:

Xylia dolabriformis. - 59 | Extremely bard, dark brown, much
used for bulldmg

Albizzia odoratissima 627 38 | Hard, s-le brown, smooth, Useful.

A. procera. 738 45 | Hard, dark brown, useful for building

A. stipulata. 666 27 (Heart only ) Soft, pals brown, coarse.

Pygeam Wightianum 622 44 | Moderately hard, pink, even.

Carallia integerrima, 700 47 | Do. do. yellow, prettily mottled .

Blepharistem ma 574 42 Do do. greyish yellow, rather

corymbosum, ugh.
Terminalia Belerica, 720 42

Hu-d yellowi-h iTmy, ooarse, used for
boats and bu ding.
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Properties of certain Travancore Woods.—(contd.)

Weig ht
Name. vo?l? per cub Remarks.

T, paniculata. 636 87 | Hard, pale brown, useful for building,

.Anogeissus latifolia. 868 58 | Heart very hard, dark purplish browa
sapwood thick, white, coarse bu$
strong.

."Eugenia Arnottiana. - 594 656 | Hard, dark ish brown, coarse.

E. ?ats. 739 65 | Very hard, yellowish brown, coarse.

.E. montana. 489 44 | Moderately hard, pale brown mixed
with patches of yellow, used for,
bnildit:ig-

E. Sp. 830 52 | Hard, reddish brown, coarse.
'E. Sp. 675 42 | Do. grec{inh brown, coarse.
E. Sp. 766 52 | Do. 0. do. do.
+ Careya arborea. 562 65 | Very hard, dark reddish brown, warps
Memecylon edale. 851 58 | Very hard, yellowish brown, fine
rained but liable to cracks.

.Lagerstreemia lanceo- 596 43 | Moderately hard, pale brown, straight

lata. Br:ined, much used.

L. Reginze. 500 41 . do. reddish brown, usefa

Tetrameles nudifiora. 321 21 | Very soft and coarse, greyish white
used for boats.

‘Mastixia pentandra. 331 28 | Soft, yellowish grey, bad.

M. arborea. 452 32 | Moderately hard, greyish yellow, poor

. Adina cordifolia. 43

Stephegyne parvifolia. 656 39 Mod:l;ldtely hard, yellowish pink,

- Nauclea Missionis. 430 37 f)o do., bright yellow and
prettily marked, an ornamental
wood but not strong.

‘Hymenodictyon 447 28 | Very soft. greyish white, poor.

excelsam.

" Webera Sp. 61 | Extremely hard, pinkish brown,
smooth but small.

Randia Sp. . 53 | Moderately hard, pale brown, even.

+ Canthium Sp. 870 48 Do. do. do. do. good.

Ixora Sp. 628 65 | Very hard, reddish brown, good.

+ Chrysophyllum Rox- 476 36 | Soft, greyish white, coarse and poor.

burghianum.

-Dichopsis elliptica. 472 44 | Hard, reddish brown, straight grain-

) ed, much used for shingles.

: Bassia malabarica. 471 61 | Hard, brownish red, of small size.

Diospyros Ebenum® 1160 69 | Extremely hard, jet black, very good.

D, microphylla, 643 49 | Hard, brownish grey, straight & f::d.

D. nilagirica. 605 44 Modherstely hard, yellow, no black
eart.

D. Sp. 445 46 | Hard, white and grey in irregular
atches, no_blwﬁurt.

- Bymplocos macro- 455 31 | Moderately hard, white & smooth.

Carpa.
Aln!;oni& Scholaris. 4)6 27 | Very soft & perishahle, coarse, white.
Wrightia tomentosa. 390 34 | Soft, yellowish white mixed with
patches of grey.
Tabernsemontana Sp. 391 33 Moder:t:iely Inrs{, pale grey & white
mixed,
Stereospermum 772 42 | Moderately hard, greyish brown,
chelonoides. mottled.
- 8. xylocarpum. 785 42 | Hard, reddish brown & good, used for

furniture.
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Propeities of certain Travancore. Woods.—(contd.)

Weight
Name. vot' l;o pe; :ub Remarks.
Gmelina arborea. 523 35 | Moderately hard, greyish white. good.
Vitex altissima. 784 60 Do. do. yellowish brown, smooth
: and good, used for building.
Myristica laurifolia. 356 34 | Soft, strawcoloured, perishable.
M. malabarica. 460 34 | Soft, yellowish brown, perishable,
M. magnifica. 375 30 | Do. yellowish white,  do.
M. Farquhariana. 409 34 | Do. yellowish grey, do.
M, attenuata. 514 35 [ Do. pale brown, do.
Cinpamomum 593 37 | Moderately hard, scented, brown and
zeylanicum® coarse,
Machilus macrantha. 408 36 | Do.,..x* do., coarse, pale brown, used
for boats.
Bridelia retusa. 548 61 | Hard, brownish white, good.
Phyllanthus Emblica. 514 42 | Very hard, dark red.
H::nicyclia lancéo- 527 57 | Very hard, pale brown, liable to crack
ta.
H. venusta. 726 61 [ Moderately hard, pale grey, oracks.
Bischoffia javanica. 745 52 | Hard, dark claret red, very good.
Aporosa Lindleyana. 515 38 | Very h:lrd, white and close grained,
small.
Baccaurea courtal- 569 42 | Moderataly . hard, yellowish white,
lensis. small.
Mallotus philippi- 631 44 | Hard, brownish grey, small.
nensis '
l(mh ranga Roxbur- 403 27 | Soft, pale brown, coarse & perishable.
ii.
Tr%m; orientalis, 297 30 | Moderately hard, dirty white. coarse
and Ferishable.
Ficus asperrima. 245 24 | Very soft & perishable, brownish grey.
Artocarpus integri- 33 | Hard, brigut yellow, much used for
folia. furniture.
A. Lakoocha. 577 43 Mod:::itely hard, yellowish Lrown,
good.
A. hirsuta. 573 35| Do. do. yellowish brown, smooth,
much used for building.

* Only seasoned spccimens tested.

Symbiosis and its effects on the Planting of
Forest Trees.

We have recently been reading the ¢ Natural History of
Plants ” by Professor ﬁerner von Marilaun of the University of

Vienna and translated by Mr. F. W. Oliver, of University College, .
London, an exceedingly interesting and important work of the

greatest interest to botanists and indeed to all who are lovers of
Nataral History or engaged in work which, like Forestry, has so
much connection with vegetable life and plant physiology. The
chapter on the subject of Symbiosis has elsgecially attracted our
attention and we are sure that Professors Kerner and Oliver will
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forgive our quoting a long extract from it and reproducing a copy
of one of their figures. The point of chief importance to us lies
towards the end where it is shewn that certain trees, and especially
Coniferse, Cupuliferse (the oak, chestnut, beech, hazel, hornbeam
and birch) and Salicaces (willows and poplars; are dependant.
for their nutrition on the assistance of the mycelia of species-
of fungi which clothe their root caps. It seems to us that an
important lesson which forest officers have to derive- from this is-
that in planting young trees of these species every precaution
ought to be taken not to remove the earth from about the roots,
otherwise the fungus mycelium is apt to be dried up or rubbed off’
and the planting will fail. In order, therefore, to transplant
ouccessfuﬁy such trees as the deodar, kail, chir, the firs, and the
oaks, recourse must be had either to planting out seedlings from
pots or baskets, or to lifting the plants carefully with large balls of
earth around the roots. Another point which clearly also requires
to be attended to, is the choice of planting sites in localities where
the trees are likely to tind favourable conditions of soil for the
propagation of the fungi with the assistance of whose myceliam
they can only manage to thrive. Doubtless, too, among tropical
and semi-tropical trees which we are called upon to propagate,
there must be many whose life bistory has not yet been sufficient~.
ly studied for it to be known whether they can exist without
f{mgal help so that wherever planting has to be done it will usual-
ly be best to assume that such help is required and that the
transplanting must not be done without great care being taken
not to denude the roots of their earth covering. Ihe advantage
of the use of baskets for planting is thus evident and the absence
of care to preserve earth round the roots may account for much of
the failure which has attended the Departinental endeavours to
rear trees on waste lands in :India. The following is the extract
to which we refer. We are sure that it will be read with much
interest.

“ Another instance of Symbiosis is observed to exist between
‘certain flowering plants and mycelia of fungi. The division of
‘labour consists in the fungus-mycelium providing the green-
‘leaved Phanerogam with water and food-stuffs from the ground,
‘ whilst receiving in return from its partner sach organic com-
*pounds as have been produced in the green leaves.

‘The union of the two partners always takes place under-
¢ ground, the absorbent roots of the phanerogam being woven
¢ over by the filaments of a mycelium. The first root that emerges
¢ from t{e germinating seed of the phanerogamic plant destined to-
¢ take part in the association descends into the mould still free from
‘hyphse; but the lateral roots and, to a still greater extent, the
¢ further ramifications, become entangled by the mycelial filaments
‘already existing in the mould or proceeding from spore-germs.
¢ buried there. gfhenoeforward the connection continues until
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“death.  As the root grows onward, the mycelium grows with it,
‘‘accompanying it like a shadow, whatever its course, whether the
‘root descends vertically or obliquely, and runs horizontally, or
‘ re-ascends, as is sometimes necessary when it happens to be turn-
‘ed aside by a stone. The ultimate ramifications of the roots of
““trees a hundred years old, and the suction-roots of year-old seed-
““lings, are woven over by mycelial filaments in precisely the same
‘manner. These mycelial filaments are always in sinuous curves
‘and intertwined in various ways, so that they form a felt-like
* tissue, which tooks, in transverse section, delusively like a paren-
“chyma. As regards colour, the cell-filuiments are mostly brown,
‘sometimes they are almost black, and it is rare for them to be
‘colourless. The epidermis of many roots is covered as if by a
¢ spider’s web, whilst the hyphas form a complex tangle of bundles
‘and strands broken here and there by open meshes t%rough which
‘the root is visible. In other cases an evenly woven but very
“ thin layer is wrapped round the roots ; and in others, again, the
“fungus mantle forms a thick layer which envelops uniformly the
‘entire root ( see fig.). Here and there the hypheae insinuate
‘themselves also inside the walls of the epidermal cells, and the
‘latter are permeated by an extremely fine small meshed mycelial
‘net ( see fig.). Externally the mantle is either fairly smooth,
‘and clearly marked off irom the environment, or else single
‘byphe and bundles of hyphse proceed from it and thread their
‘way through the earth. When these branching hyphs are
¢ pretty equal in length they look very much like ordinary root-
'£airs. And they not only resemble them, but assume the func-
‘tion of root-hairs. The epidermal cells of the roots, which would
‘in an ordinary way act as absorption-cells. being inclosed in the
‘mycelial mantle, cannot exercise this function and:have relegated
¢ the business of sucking in liquid form from the ground to the
‘mycelium. The latter undoubtedly acts as an absorptive
‘apparatus for the partner on whose roots it has established itself ;
‘*and the water in the soil, together with all the mineral salts and
‘*other compounds dissolved in that water, are caused by the
‘mycelial mantle to pass from the surrounding ground into the
-*epidermal cells of the roots in question, and thence onward,
‘*ascending into axis, branches, and foliage.

¢Thus the fungus mycelium not only inflicts no injury on the
-¢ green leaved plant by entering in connection with its roots, but
¢ confers a positive benefit, and it is even questionable whether a
‘ number olP green leaved plants could flourish at all without the
‘assistance of mycelia. ~The experience gained in the cultivation
-$of those trees, shrubs, and herbs, which exhibit mycelial mantles
‘on their roots, does not, at any rate, lead to that conclusion.
*Every gardener knows that attempts to rear the various species
‘¢ of winter-green, the bog-whortleberry, broom, heath, bilberries,
¢ cranberries, the spurge laurel, and even the silver fir and the
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¢beech, in ordinary garden soil, are not‘.attend_ed_ with uniform _
¢ duccess. Therefox?;,gas is well known, soil consisting of vegetable |

1. Roots of the White Poplar with mycelial mantle. 2. Tip of
a root of the Beech with closely adherent mycelial mantle x 100
(sfter Frank,) 3. Section throngh a piece of root of White Poplar with
the mycelium entering into the external cells x 480. :

*mould from the top layer of earth in woods or on heath is chosen
¢ for the cultivation of the genera Erica, Daphne, and Rhododen—.
‘dron. But it is not even every kind of forest or heath mould
¢ that can be made use of. = When earth of that nature has been
¢ quite dry a long time it is no longer fit for this purpose. On the
¢ other hand, it is known that the above mentioned plants should
¢ be transplanted from their torest home with the soil still clinging
*to the roots, and it is also luid down a3 an axiom that the roots ot
¢ these plants should not be exposed-and should be cut as little as
¢ possible. The following reason accounts for all this. Firstly—
¢ g‘resh earth from the heath, or mould recently dug from the
¢ground in a wood contains the mycelia still alive, whereas in
*dry bumus they are already dead; secondly, the mycelia woven
* round the roots are transferred together with the balls of earthy
* matter suspended to them into the garden; and lastly, any con-
¢ siderable clipping of the roots would remove the ultimate ramifi-
* cations which are furnished with the absorbent mycelial mantle.
“'I'be failure of all attempts to propagate the oak, the beech,
*heath, rhododendron, winter green, broom, or spurge-laurel, by
¢slips or cuttings, if the shoot which is cut off and used for the
‘ purpose, is put into pure sand, is explicable in the same way.
¢ Limes, roses, ivy, and pinks, the roots of which possess no
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‘mycelial mantle, are notoriously propagated very easily by put-
‘ ting branches cut from them into damp sand. Rootlets are at once’
¢ produced on those parts of the branches which are buried in the
‘sand, and their absorption-cells carry on the task of taking up
‘nutriment from the ground. But though cuttings of oak, rhodo-
¢ dendron, winter green, bog-whortleberry, and broom strike root,
“no progress in tﬁeir development is to be observed, because the
¢superficial cells of the rootlets, in these cases, have not the power
“of absorbing food when they are not associated with a mycelium.’
“It is only w%:on the slips from these plants are put into sand with’
‘a rich admixtare of humus, the latter having just been taken’
“from a wood or heath and containing the germs of mycelia, that.
‘some few are successfully brought to further development. The:
'*:goplt is even then often not assured, and the cuttings of several
“of the plants enumerated die even in sand mixed with humus be--
‘fore they have produced rootlets. :

‘ Seeiug also that the result of attempts to rear seedlings of”
¢ the beech and the fir in so-called nutrient solutions, where there’
‘could be no question of union with a mycelium, has been that the
¢ plantlets dragged on a miserable vegetative existence for a short.
‘time and ultimately died, we have guod grounds for assuming that
‘the envelope of mycelial filaments is indispensable for the Phane-
‘rogams in question, and that the prosperity of both is only assur-
‘ed when they are in social alliance.

* The facts ascertained in cases of analogous relationship led
“one to expect that the fungus.myecelia also derives some advantage
*from the flowering-plants, the roots of which they clothe, and to-
“which they render the service of acting as absorption-cells. The-
‘benefit in question is undoubtedly the same as that derived by the
‘hyphs of a lichen-thallus from the enwoven green cells. The
‘mycelial mantles withdraw from the roots of the Phanerogams.
‘the organic compounds which have been elaborated by the green
‘leaves in the sunshine above ground, and which are conducted
‘thence to all growing parts, that is to sny, downwards as well as-
‘in other directions, to the tips of the swelling and elongating
“roots. According to this, therefore, the division of labour be--
‘tween the members of the alliance for joint nutrition consists in
‘the mycelium supplying the green leaved plant with materials
‘from tne ground, and the green leaved plant supplying the my-
‘celinm with substances which have been worked up above ground
‘in the sunlight.

‘The range of species which live in a social union such as is.
‘here described is certainly very large. All Pyrolaces, Vacei-
‘niese, and Arbutes, most, of not all, Ericaceze, Rhododendrons,
¢ Daphnoidese, and species of Empetrum, Epacris, and Genista, a.
¢ great number of Conifers, and apparently all the Cupulifers, as
¢ well as several willows and poplars, are dependent for nutrition on.

12
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4 the assistance of mycelia. We find, too, that tnis condition recurs,
‘in every zone and in every region. Roots of the Arbutus on the,
¢ shores of the Mediterranean are equipped with a mycelial mantle,
“in precisely the same manuer as those of the low-growing whort-,
“leberry of the High Alps. - ‘
* Special inportance is given to the social life by the fact that,
“.the chief species of Phanorogams participating in it are of gre-
“ garious growth and cover whole tracts of country, forming
¢boundless heaths and measureless forests, as, for instance, the,
¢ various heaths, the oak, the beech, the fir, and the poplar. The,
“ conception of this subterranean life affecting every moorland and,
¢ vast timbered tract is one full of wonder and interest. .
¢ We can now see why it is that the ground in woods is the,
< .abode of such a profusion cof fungi. No doubt some of these.
‘fungi draw their natriment exclusively from the store of dead,
¢ plant-organs accumulated there ; but others, as certainly, are in
¢ social connection with the living roots of green leaved plants. It,
‘is true we cannot yet state precisely what are the species of fungi,
¢ which contract this sort of union, whether generally a definite,
‘elective affinity exists between certain fungi and certain green.
‘Jeaved plants.  There is much in favour of this supposition in a .
¢ few cases ; but on the other hand, it is very unlikely that each of,
‘the various Phanerogams occupying a limited area of ground in,
“a pine-forest, where a few square metres of earth contain so many
‘ tangled roots belonging to pines, spurge laurels, bilberries, cran-
‘berries. heath and winter green, that they can ounly be separated.
¢ with difficulty, should select from the great host of fungi growing.
‘in the forest a different partner. In instances of this kind it seems,
¢ just to suppose that the mycelium of one and the same species of,
‘fungus enters simultaneously into connection with all or several,
‘of the plants growing close together ; it is similarly probable
‘that the myecelia of different species of fungi render to one and the
‘same flowering plant the service of absorption according to the
¢locality in which it occurs. This surmise is supported by the
‘ fact that when certain species, brought from distant parts and,
¢ regularly exhibiting mycelial mantles on the ends of their roots,,
‘reared in our gardens and greenhouses from seed, they unite in,
¢ these abodes with fungus-mycelia, which certainly do not exist in,
“the regions where the Phanerogams in question grow wild.,
¢ Thus, for instance, the roots of the Japanese tree, Sophora,
¢ Japonica, and those of the Epacridea of Australia, are found in
¢ European gardens in social union with fungi, which with us are,
‘native, but which certainly do not occur in Japan or Australia ;
‘and it is therefore scarcely open to doubt that the Sophora,
¢ Japonica to take one example, associates itself with different
“¢fungi in different regions. '
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Savannah Forests in Bengal.

. Inthe recent review of the Bengal Administration Report for
189:-94 a note of mine on the burning of savannahs in Jalpaiguri
is reproduced. MightI point out that the accidental substitution
of *They’ for ‘The’ in the seventh line considerably alters the
‘meaning. . :

As the subject of savannahsis an interesting one, I would
like, with your permission, to make a few further remarks re your
comments on page 23. . . :

There is, F believe, no doubt at all that the ¢ lowland ’ savannahs.
will not produce sal. Indeed I would define a lowland savannah
in the Jalpaiguri district as ground too water-logged to grow sa
but containing long grass.

The matter of the Savannahs on high land cannot, in my

opinion, be so easily disposed of. :
. The Western Duars has apparently teen bitherto an uninhabi-
ted waste consisting of patches of forest of more or less extent and
wast seas of grass-covered land, which lands have only been in
a process of conversion to cultivation during the few decades of
British rule. : .

The grass-covered lands then, or—as we now call them—
Savannahs, are held to be original, and existing practically since
the Duars has presented its present physical aspect.

Taking this view of the case, the naturaF conclusion is that
sal would only grow with difficulty on such lands.

Now, I believe that it is historical that before the possession
of the Duars by the Bhotanese, the State of Cooch Behar held all
.the land up to the foot of the hills, and if so, it is quite reasonable to
suppose that they held much of it under cultivation. Whether
~this is so or not, there is various evidence on the ground that
mach of the country has been under cultivation where now is only

rass. . In the largest of all the savannahs extending south of
Jhamurchi, not less then 100 sq. miles in area, and in which the
Muraghat forest in reality forms only patches of sal, I have found
abundant signs of old cultivation. Among these are old wells and
species of trees planted by Bengali cultivators near their
villages, such as jack, bael and kamaranga (Averrhoa Carambola).
There are moreover signs of permanent, not shifting cultivation, such
as the Mechis and Garos even now practise, and which converts
annually large tracts of tree-covered land into savannah. I have
never seen those trees planted by shifting cultivators. On the old
maps of 1863, too, we find the sites of villages marked in what
“is now reserved forest.
: My contention then is: if so much of the land has once been
under cultivation and there is reason to suppose that the cultivators
~avoided virgin forest soil, why should not much of what is now
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high land savannah have been under sal forest, and have become
-what it is through the agency of caltivation and its concomitant,
fire? And if the land has once grown sal, why should it not do
80 again ?

Further, in many of the high land savannahs we actually find old
-sal ~tumps and isolated living trees of by no meauns *poor physique’
.and all stages can be found between a complete sal forest and u
complete savannah.

As far as my knowledge of them at present permits, I would
-classify high land savannabs, i. e. those not in evident depressions,
as follows :—

1. Land that never grew sal forest, the water being too far
-below the surface: the previous existing forest probably of
Lagerstromia, Stereospermum, Sterculia, Callicarpa, Dillenia,
Albizzia, Premna, &c..

2. Land that never grew sal forest, the water being too mnear
the sorface, soil usually stong : Characteristic (?) grasses being
Andropogon, Anthistiria arunadinacea and A. gigantea.

3. Laund that did and can only grow poor sal: soil heavy ;
-characteristic (?) grasses now being Saucharum procerum and
8. spontanenm.

4. Iaad that can grow sal forest and probably did : the
-characteristic grass being now Saukarum N.reng:.

With regard to the departmental burning of savannahs, Sir
D. Brandis’s proposals, as far as [ have always understood them,
were purely tentative and were meant to be superseded as soon
as possible by complete protection of the whole forest. In fact as
far a3 I remember, not having his ¢ Suggestions” before me, he at
-once proposed complete protection for certain forests. I contend
that if sufficiently early burnings are regularly annually carried
-out, the sal would slowly spread into a savannah of my type

.number 4 above.
H. H. HAINES.

1I.-CORRESPONDBINCH.

Dripping ol Water from Trees.
SIr,
You will probably be able to confirm F. A’s experience by
- commaunicating with the Divisional Officer of Kheri Division,
Oudh Circle.
In the cold weather of 1884-85 I was in charge of some sleeper
operations in that division, Shorea robusta and %erminalia tomen-
tosa being the two sorts of trees felled. Among the latter it several
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times occurred that a strong jet of water was tapped by the cooly
cutting a shallow blaze for the application of the hammer mark.
Bo far as I recollect, the blaze was generally on a slightly project-
ing buttress of the bole and about 2} feet from the ground.

I do not know whether any scientific record has been made
of the exact conditions under which this peculiar phenomenon
occurs, but the phenomenon itself is common enough and there
should be no difficulty in finding out something more certain about
it.

I never knew a Shorea to act in this way, the water came

invariably from a Terminalia.
M. H. CLIFFORD.

MELBOURNE,
28th January, 1896.

The Assimilation of Nitrogen by Tea-plants.

Dear Sig,

In his note on * Assimilation of Nitrogen through the Agency
of the Root Tubercles in certain Papilionacese” published as an
enclosure to Mr. G. W. C. Cock’s letter on pages 5 and 6 of the
January number of the [ndian Forester, Mr. Cock recommends the
plantiny of Saw (.1/hizzia stipulata) or the Sensitive plant (Mimosa
pudica) in Tea gardens for the fixation and storing of nitrogen in
the nodules of its roots for the use of the Tea plants. Both the
Saw and the Sensitive plant belong to the sub.-Order Mimosee.
As far as I have read the recent literature on this important sub-
ject of assimilation of the free nitrogen of the air in the root
tabercles of plants, I have not come across any writer who claims
this precious property for the roots of any other plants than those
of the Papilionaces. I am therefore led to ask you, Mr. Editor,
to kindly state for the information of your readers in your next
number of the Forester whether all or any of the plants of the
sub-Order Mimosea also possess this inestimable property of
fixing the free nitrogen of the air in their roots. ¥ R

Note.—Our Correspondent’s question is practically answered in Dr. Watt’s
ftper published at page 343 of our Vol XXI'; we regret we can give him no
urther information.

Is the Lantana a Friend or an Enemy ?

SIR,

The Lantana is an abomination, we shall all agree in that,
but I am strongly of opinion that it is an abomination that we
shall have to put up with, and in many cases, ougbt to encourage.
We have no sufficient experience to come to a decided opinion,
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but I fancy I see in the Lantana “ the way out ” of more difficulties
than one, notably as a means of taking possession of the soil to
begin with, and protecting the young plants afterwards. I hope no
Forest Officers will waste money trying to exterminate this sbrub,
except by the legitimate method of inserting young plants which
will eventually kill it out by their cover.

VELLEDA.

A Forest Departmental Blazer.

Sir

With reference to the letter of G. E. M. and your editorial
remarks, I think we ought to have a blazer for all India, and not
separate ones lor each Presidency. We cannot have a plain green
coat, with or without piping, simply because that is constitutional-
ly a boating jacket, and no blazer at all. Whether becoming
vulgarized or not, the Civilians have just set up one, and anything
that will help to bring a little esprit de corps into this Department
ought to be welcomed. If we cannot agree upon a fancy pattern,
the best thing we can do is to adopt the Civilian idea, viz., purple,
for an Imperial Department ; white, for an Karopean Service ; green
for our distinctive color. Fuiling this, the onfy practical course
is to appoint a Conunittee of one or more from eachProvince.
I enclose a rough sketch.

VELULEDA.

Note,—We regret we cannot show the pattern. It consists of alternate broad
bands of green and purple separated by narrower white ones.

Hon. Ed.

Dr. Schlich’s Manual, Vol III.

DEAR SIR,

Inthe December number of the Indian Forester, page 471,
you have publishel a notico of Volume IlI of my Manual of
Forestry, which consists chiefly of a translation of a review pub-
lished in the Revue des Eaux et Foréts. In that translation I find
the following passage :—

“.eeeeeecoand as Dr. Schlich acts the eclectic with great talent
.es... the book is not perhaps the best means of initiating us into the
¢ German processes. It is, however, desirable that this much should
¢ be translated (into French).........”

This passage startled me considerably, and on referring to
the original, I find that the French reviewer’s text (Mons. B.) runs
as follows : -

“eeeensnt comme M. Schlich fait de I'eclectisme avec beaucoup
¢ de talent......, il n’est peut-étre pas de meilleure initintion pour
‘ nous aux méthodes Allemandes. Il est donc & désirer que cet
¢ ouvrage soit traduit (into French)......”

3
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This passage, rendered into English means : —

“......And as M. Schlich practises eclectism with much
“ talent......, there is perhaps no better initiation for us into Ger-
‘ man methods (than his book). It is, therefore, to be desired that
“this work should be translated (into French)......” S

You will observe that what Monsieur B. eays is exactly the
reverse of what iyour translation has been pleased to say. Your
critic will also find the desired explanation of what 1‘op. means,
if he will refer to page 118 of my book.

W. SCHLICH.

Norg. —We regret the mistake in translation which' we “had aot noticed.
Nodoubt Dr. Schlich’s own version better reproduces the meaning intended $o be
conyeyed by the French writer. As regsrds tno expression l'op we were Qquite
aware of the explanation at page 118 of the book butdid wot think it sufficient,
especially with the little ‘o’ used instead of the ‘nought’. We may mention here
that we hear that Dr. Schlich’s Manual is being translated into Spanish for the
use of the Government Forest School at the Escurial. ) ’

Hm. Ed.

III.- OFFICIAL PAPHEHRS & INTELLIGENCE.

Record of Notes on Forest Operations.

Replies having been received to the Circular from this Office
No. 2, dated 3lst January 1895, generally approving of the’
arrangement sketched in paragraph 4 for the record of notes on.
forest operations, I have the honour of inviting your co-operation
and that of the officers serving under you in the compilation and

editing of notes on the lines already indicated.
" It bas been suggested that the following subjects should be

includ>d amongst those enumerated in paragraph 4 of that
Circular : —
' Injuries done by insects, fungi, etc.,
Rates paid for forest. work,

Miscellaneous ; . _
and to these or any other, farther additions that circumstances may

render desirable, there can be no objection. :

A suggestion that each officer should be supplied with a Note.
Book showing the headings, with a few blank pages after each,
does not commend itself to me ; for the reasons that officers will,:
83 a rule, confine their notes to a limited number of subjects, and
that an invitation. to write on all subjects is likely to lead to the.

omission to write on.any.
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Some officers have expressed the opicion that the notes could
conveniently be published and discussed in the * Indian Forester”;
hut there seems to be doubt whether these notes, which relate.
more to local matters than to specific points or subjects of general
interest, would be generally read in a magazine, and I am disposed.
to think that the publication of such papers as are suitable for
discussion in the “ Forester ” is quite apart from the preparation
and printing of notes on local customs and works.—(Circular
No. 1, of Inspector-General of Forests).

A Tour Through Kishtwar.

At the end of September, 1893, I started on a tour of
inspection of the Chenab forests, which I had not yet been able
to visit : the route taken was vid Islamabad to the Marbal Pass,
11,550 ft. to Kishtwar, then up the Chenab as far as Padar, next
turning back over the Punji lyass and on through Boonjwar and
Bbadrawar into the Ravi valley.

There is no deodar forest up the valley on the Kashmir side,
leading to the Marbal Pass and very little other forest till the
village of Wylo is passed where a fair extent of inferior pine
is met with on the left side of the valley ; but its distance from
any floating stream depreciates its value at present ; this tract
contains all the inferior pines but kail in small quantites only and
some fine walnuts in the lower part of the valley.

The Marbal Pass is a very easy one to surmount, the path
leading over grassy slopes on both sides of the range withoat
any rocks ; a mule road could be made over it at a comparatively
small cost ; this would be a great boon to the people of Kishtwar,
but to make it of real usefulness two bridges must be built, one
over the Maru or Wardwan river and another a mile or so further
on over the Chenab just below the Kishtwar plain. I was in-
formed that bridges existed at these two points many years ago,
but in the course of time they fell to pieces and have never been
rebuilt, their places being taken by jhulas which, though the
finest of their kind, being broad enough in the footway to carry
soats and sheep, are yet useless for the passige of horses or cattle,
aden or unladen ? this of course is a total obstacle to trade from
Kishtwar to Kashmir. It is the more to be deplored as the
distance is comparatively short (about 60 miles to Islamabad),
and Srinagar is in a direct line from Kishtwar. These two bridges -
known as Kurai and Bandarkot should be constructed as soon as
possible in the interests both of trade and of the people who pay
revenue to the State.

. After leaving the Marbal Pass proceeding down the Kashar
Kol the first deogar forest is met with at some distauce before
reaching Singhpur. It consists of small scattered patches or



A TOUR THROUGH KHISTWAR. 97"

isolated trees, but with closing it is probable that the patches

would become joined by process of natural reproduction ; these -

small plots are collectively termed Panj Nali. At Singpur and

below on the right bank there is a fair deodar forest about 2 iles -
long which contains a moderate number of first class trees. On the -
left bank there are small patches except at Kharni village where
there is a small forest of good growth. This valley, which is.

termed the Kashar Kol, contains three fair-sized streams, the

first to the south is the Naidgzm (or Degari) Nala, the centre -

is the Kashar {or Kashmir) Kol and the third to the north the

Sinthan Nala.

The Naidgam Nala joins the Kashar Kol at the village of -

Pasar Kut, while the Sinthan Nala runs into it about two miles
below this at the village of Shatru. Tbe former contains very
valuable mixed forest, deodar preponderating, extending some

6 or 7 miles from end to end; Sinthan Nala also has a large -

extent of good forest on the right bank reaching some 6 miles
up from the junction at Shatru. On the left bank, below Chin-
gam, there are two separate blocks of fair forest, but the large

trees are all to be found on the right bank especially near the -

village of Dangar where trees of large girth up to 16 feet are
to be found. As arule, the forests on the northern slopes in
this tract are of the shady damp type and reproduction is greatly
wanting. On the left bank at Dangar village, that is, on south~
west slopes, and in the two blocks near Chingam on south and

west slopes, the natural reproduction is hopeful, and with fires

kept out would increase in a marked degree. Lower down on
this bank, above Shatru, there is a large block of forest containing

deodar but sparsely stocked. Here there is a small Nala known-

as Gugnar, which joins the Siritban Nala below Gilar village. In

the forest on this Nala there are a number of sleepers cut by Amir -
Takar, a mate who was employed by Colonel Bahawalan, but who -

returned to Punch State in 1846. Little work was done here,
and it is stated no payments were made to the sawyers. Itis said
that both Colonel Bahawalan and Gangu Shah of Jammu cut

sleepers in the Sinthan Nala, and there are still a number-

of sleepers said to belong to the latter, lying in the stream.
Formerly work was done in the Kasiar Kot and Naidgam
valleys, and it would appear that the first to work here was Diwan
Arjan, Wazarat of Kishtwar in 1834 ; he apparently only cut dead
trees into logs and these were got out with great difficulty. Next
Hira Singh, Agent of Mela Ram ot Lahore, felled here, in 1835,
under a permit ata fixed rate per tree. He is said to have tuken
away a lakh of sleepers,—this is the worse kind of permit to give
in a forest. The third and last trader to work here was Gangu
Shah who began in 1841, and went on under various pretexts till
1848, when he was refused any more extensions. I'f)

13

e took out.
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a great number of sleepers, it is estimated 80,000, and he states:
he never felled one green tree since his permit was only for dead
trees, but as there was no supervision itis impossible to credit
this statement. At any rate all private work is now at an end ;
such sleepers as remaio will be brought out by State agency and
delivered to the owner at Akhnar. Proceeding down the right
bank of this Kashar Kol after leaving Shatru, the next good forest
is situated in the two Nalas which join the main stream at Mughal
Maidan known as Drabil and Chansiri. There are altogether §
-distinct blocks in the valleys formed by those Nalas, the largest
is near the village of Loi. This contains a number of first c%a.ss
trees but the ground is difficult, being precipitous in the upper
parts. It is said that Pandit Wasdeo tried sleeper cutting here
but gave it up, also that some 400 trees were felled by Hira Singh,
Agent of Mela Ram. This forest is of tha shady type with much
undergrowth and deep ravines; the growth is very mixed and
the natural reproduction is bad.

On the left bank helow Shatru there is little forest, the grassy
slopes being bare ot trees till the Sigdi Nala is reached. At the
mouth of this there are 3 or 4 small patches of poor deodar forest,
but higher, on the west of Sigdi, there is an extensive forest some
8 or 4 miles long which contains fair deodar in the lower
elevations. The Kashar Kol vallev may be said to end at Sater-
wadji, for here the stream joins the large Maru River. Between
Mughal Maidan and this place there is no forest at the left bank
and merely a sparse poor forest atthe summit of the range on
the right bank.

To sum up there is really good forest still left in the Kashar
Kol and since the fellings do not appear to have been heavy it is
likely that a detailed examination and enumeration of stock will
show thal a great many first class trees are available for felling.
The forests are mostly very difficult to work, being steep
to precipitous, except one or two on south and west slopes in
the Dangar Nar. Being of the shady moist type of forest with
deep wet ravines, which contain much undergrowth, the state of
the natural reproductions is not at all good as a whole. There is
not much kail in this valley. Very little damage was observed, the
villages are few in the upper part and the people do not appear
to indulge in the ruinous practices of barking and torch excavat-
ing from living trees to the extent practised in Kashmir. On the
whole this may be considered a valley witii a very fair extent of
forest, containing a good proportion of deodar, while the streams
are not too difficult for floating, though the distance to the main
river is a drawback. Labour can be had for a moderate quantity
-of work without much difficulty bat extensive operations would
require special arrangements for supplies, as the country contains
little beyond the local requirements.

Between the junction of the two streams Kashar Kol and
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Maru, and Kishtwar, there is no forest whatever on the left bank,
and on the right a poor forsst of some extent in length but narrow
in width stretching from a little below Mughal Maidan to the
jonction of the Maru and Chandra Bbaga (Chenab) Rivers.

A halt was made at Kishtwar to enquire into certain locak
cases. While there, the townspeple asked for permission to fell
oak trees from the forest above for use in the winter, but after
seeing the place and carefully considering the matter I was
obliged to refuse, since I could see from what had happened in
the past that reckless felling would soon destroy the small forest
left near the town. Besides, the lower hill-sides are thickly
covered with shrubs of various sorts which can supply their wants.
and these I said they might cut for the present, but they were
distinctly told that, not being zemindars, they had no claim to-
forest produce free of charge.

Leaving Kishtwar, my route lay up the Chenab which, from
Padar till it takes a sudden turn beneath Kishtwar, runs almost
directly from east to west, consequently the right bank facing
as it does due south is almost entirely barren as regards forest
growth, at any rate on the main stream ; in fact though there are
one or two forests in side valleys, it may be generally said that all
the forests lie on the left banﬁ, i. e., on the northern side of the
main range which extends in an almost unbroken line from the
town of Chamba on the Ravi to Kishtwar on the Chenab.

From the turning point of the range as far as the village
of Amné (after leaving Kishtwar) there is a dense forest of broad
leaved species only, this reaches from the crest of the ridge down.
almost to the Chenab below, it contains no deodar and mere%y a kail
here and there. For some distance after leaving Amné towards
Bagnai little pine forest is met with till the Nagri Nala is reached,
were above Kowar village is a good deodar forest on steep ground.
This extends as far as Bagnai, a distance of some five miles.
Mela Ram is said to have felled for sleepers in the Hindi year
1935. Opposite Kowar on the right bank of the Chenab is the
village of Sergi and near it the one forest on the right bank so-
far ; it appears to contain little deodar and from its situation to be
of small value. Sergi is a Jagir formely held by Wazir Bandju
who died on the 12th October, 1893, while I was on the present
tour.

The forest between Kowar and Bagnai is not of one type, in
r:rts deodar preponderates, while on the Negam Nala a fairly big

ut rocky stream next to the Nagri Nala (up stream), there is a
larger admixture of oak and other broad leaved species, and near
Bagnai itself there is a great deal of kail (P. E). Just below Bagnai
a large stream, called locally Changun Nala, is cross:d, this contains
extensive mixed forest on both banks for two or three miles, but the
stock is mostly of inferior pinesand broad leaved species, except for two
moderate plots which contain some deodar, one on each side of the
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-vallev. From the Changud Nala there isa continous belt of
“forest conting deodar, extending as far as Korni village. One

part known as Kontinnar was worked to a small extent by Colonel
Bahawalan ; beyond this is Changuara village and above it the
forest us regards deodar, is of a better class ; there being a good
number of first class trces, this plot is as usual generally a mixed

.forest but some parts are almost pure.

Opposite this across the Chenab is a village called Chicha,

“which has lazely been abandoned by its inhabitants. Above this

is a poor deodar forest, but one which will improve with time ; a
little higher up are three or four small patches of deodar on
precipitous ground.

There is a break in the belt of forest at Karni village, other-
wise it would be continuous from Bagnai right up the valley to
Padar. It is not of one character ; thus in some places there will
be found all the conifers—deodar, kail, tos, rai and chilgoza all
together on one hill-side, together with broad leaved species in-
cluding even ash; while in places kail preponderates and in

- others, generally the lower parts towards the river, there are more

broad leaved kinds than conifers. After Bagnai almost up to
Padar the country is very rugged and steep, in some places huge
blocks of stone lie piled one over another as big as a house with
enormous oak trees growing in among them ; then a corner is
turned and a steep grassy slope is reached without a tree of any
kind. In sucha country, far from civilisation, roads can bardly be
expected and the path leading from Bagnai, nearly as far as Padar,

- i8 a mere goat track and goes down to the bottom of a valley only

to ascend straight up the other side und thus it continues for
several marches ; altogether this is a most difficult country to carry

- on work in, since in addition to natural obstacles, there are very few

villages, and of the few several have been latsly abandoned owing
to various causes and the land lately cultivated is fast lapsing into

. jungle.

It would appear that very little felling has taken place in this
part. 1 made enquiries, but could only hear of certain work by
Gangu Shah ut a place known as Nonatu, beyond Pids a deserted
village ; and that Sirdar Sujén Singh had felled in a forest called
Solo between Kidru and Tatwdni. On the opposite side of the
river there is some sparse deodar forest on bad ground, and just
in front of Tatwéni 1s an oak forest, but on the whole there is very
little forest worth anything on the right bank from Padar right
down to Kishtwér.

The Kishtwéar Tahsil ends at Atoli where the Bhutna, a large
stream joins the Chandra Bhéga ; across the river from here is the
Padar Tahsil on the Bhutna river. Above Gruldbgarh and on the
left bank there are 9 or 10 small plots of deodar which are worth

- conserving as they lie just over the river.

There is also more deodar forest higher up the Chandrs
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Bh4ga towards the Sansari river, which forms the boundary be-
tween the Kashmir and Chamba States, but as it was late in the
season [ could not spare the time to visit this part during the
present tour.

It is therefore certain that the State possesses valuable deodar
and other conifer forests on the Chandra Bhaga and on the Kashar
(or Kashmir) Kol, but owing to their constitution, that of having
not ouly pines but a large proportion of broad leaved species such
as oak, ush (in a less degree) maple, horse chestnut, &c., they will
require far more delicate handling than the type of forest found in
Kashmir ; since, unless the greatest care is taken in carrying out
fellings, there wiil be the danger of other species, even the broad
leaved, taking the place of the deodar. For the present, there-
fore, until trained officers are available who shall carry out de-
marcation and ascertain the capability of the forest as to yield, the
work should consist solely in clearing the Nalds of stranded logs
whther by launching, where possible, or cutting into sleepers,
utilizingy the dead and fallen trees, and finally cutting out dying
and bally shapad trees. When these sources fail we shall pro-
bably be ready for systematic fellings, but on no account should
more be done till then, however tempting the market rates may be
and still less should the old and pernicious system of permit felling
be returned to.

From Tatwani village at the extreme end of Kishtwar m
route now lay up the Bangar Nala to the Punjidhar or Pass whic
according to the map, leads into Boonjwar, but after a most
arduous ascent and descent over the Pass which must be 15,000 above
sea level, I found myself in the Sharoti or Koli stream in Sooroor
Ilaka. There is little forest in the upper part of the valley and very
lictle deodar at all. At Goro village there are two forests containing
deo lar, but of small extent, they however contain some fine trees,
two measured 18 and 14 feet girth and were standing close to-
gether. It is said that some 10 years ago Nant Singh of Amritsar
cut some trees below this in a placa called Churusu, about 300 or
400 trees.

From this valley I crossed the range into the Boonjwéh valley
to enquire into some fellings reported to be going on in a State
forest. Joalpur is the principal village in Boonjwah, and the
Tahsfldar of the jagir (the late Wazir Sheb Saran’s) lives at this
place. There is little forest on the right side of the Kailnai stream
which drains the valley, the only pieces being two small deodar
forests on the spur above Joalpur and one fair patch of oak forest
above them. The great forest in this jagir is on the left bank just
opposite Joalpur, it extends from the village of Dichal, down
stream, for a distance of some six miles upwards, the western part
has many blank spaces and much broad leaved growth; the best
part is between the Alni and Kinsnal ravines, but all the mature
trees are being rapidly cut out. From its position on the
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northern side of the range which naturally marks off the Bhad-
rawdr jdqgir, it is clear that this forest is part of the Boonjwih
jdgir and as such would appear to be a State forest, since the
jagirdar bas no right over the forests ; but the Agents of the
.hbudrawér Jjdgir have been and are cutting many thousands of
sleepers yearly ; the matter has heen referred for settlement, as in
such important matters there should be no room for doubt.

For the next three days the route lay through the Bhadrawér
jdgtr vié Charao and Juora to Bhadrawar town. As this is rrivat.e
territory it need only be said that there is still fine forest left in
Basnota on the Kar Nala with a good proportion of deodar in the
lower portions; also a long narrow strip on the ridge above
Zunglewar ; a good extent in the next valley to the south known
as Badota, some good patches at Chinta nearly pure, and some nice
plots of good extent at the head of the valley above Bhadrawir
town towards the Chattardhar Pass, but from want of proper con-
servation these forests are fast deteriorating. |

My route lay cver the Chattardhar Pass into the Sarthal or
Jabbar Nala draining into Siawa river which forms the boundary
between Chamba and Kashmir territories.

Near the head of the Pass (10,100 ft.) there is a good deal of
oak forest gradually passing into spruce and silver fir as the valley
is descended ; on the right bank it is continucus for 5 or 6 miles
but not of a good class, reproduction being very poor. On the
left bank above Sarthal village there are 5 or 6 small plots of
nearly pure deodar none over 200 acres or so in extent, but these
contain some excellent young growth. Fellings went on here
years ago under the late Mebta Kashu and he appears to have
felled every mature tree, even to those on the ridges which should
have been left for seed. Between Sarthal and Chunchli there are
a few small scattered plots of deodar on steep ground, but here also
everything of any size has been felled, the hill sides being now dotted
with white stumps ; on some ridges not a tree remains large or
small. Below Chunchli there are a few small plots of deodar on
both sides of the river, and in the Kinsun Nala, which joins the
Sarthal at Chunchli (though it is not shown on the map), there is
a large extent of mixed forest which will require a detailed
examination. Extraction is still going on here, a number of slee
ers are now being brought out by Cheta Ram who has brouggz
trees fromn Ganesha Mall, who in turn bought 700 trees in Sawan
1,943 from the then Basoli jdgir. It is very unsatisfactory, so
long after the jdgfr was resumed by the State, that traders should
still be working in the forests, but nothing can be done till these
sleepers are cleared out ; the fear is that by collusion with the
establishment the traders may go on felling trees and in the pre-
sent weak state of the Department, this will be most difficult to
grev«-m. Above the village of Banni there is a fair deodar forest

ut almost entirely worked out.



A TOUR THROUGH KHISTWAR. 103

From here I turned off to the east up the Sandrun Nala.
Above Aso there is a nice little deodar forest almost pure, with
very fair reproduction. ~The Sandrun valley in its upper parts is
very well wooded, but the forest is very mixed and does not con-
tain much deodar. Here also the usual destructive fellings went
on when it was jdgfr property and there is little left to cu’.

To show the rathless way these traders worked it may be
meationed that on the Sidwa valley there is only une small forest
in the Bandar Ilaka, this contains a deota and is considered to be
sacred by the villagers. They informed me that the traders felled
every large tree in it during 1886 ; they say they protested but
were told it was the order and after all merely 40 trees were
obtained altogether. g

From here my tour ended, and I proceeded vié Dalhousie
and Lahore back to Srinagar, the season being too far advanced
for any more work in this part.

From what I saw of this part of the R4avi and from many
enquiries made, it is-quite evident that the Ravi forests have been
completely worked out in the period during which they formed
the Basoli jdg{r, and nothing now remains but to shut them up
absolutely until they have been demurcated and carefully inspect-
ed in detail ; when a trained officer is available for this division, it
may be possible to undertake small fellings of dead and dying trees
sufficient to cover the cost of their up-keep but on no account
should anything be done till then and never should a trader be
allowed again to put foot into this region. The forests of the
Sarthal valley are generally on dry ground and as is usumal the
natural reproduction is much better than in those of the humid
type on the Chenab, and there is no doubt that after a long period
of closing and careful management, they will again become of
great value to the State. In conclusion I may say that it is abso-
lntely useless to try and manage these Chenab and Ravi forests
without a large increase of establishment and without a trained
officer over each division. Lying asthey do at a great distance
from head quarters it is quite impossible for the Conservator to
give them as much attention as can be given to those nearer home,
and therefore the subordimate establishment must be stronger and
of a better class than that in more accessible regions.

(S8d) J. C. McDONELL,

Conservator of Forests.
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IV.-REHVIAWS.

Forest Adwministration in Kashmir from 1891 to 1895,

We regret that we have been obliged so long to delay our
review of the Kashmir Reports before us.

The appointment of Mr. J. C. McDonell as Conservator of
Forests in Kashmir was made on June 11th, 1891, so that it is
pow something less thanfive years since a beginning was made in
the introduction of systematic conservancy. That much has been
accomplished is clear from the Reports before us, and it is equally
clear that it has been uphill work and that much opposition has
bad to be overcome. partly from the village people partly from
the Sirdurs, partly sometimes from the Maharaja, and partly even
from the British officials in charge of other I')epartments of the
State. The single fact that the revenue assessments made by the
Settlement Commissioner Mr. W. R. Lawrence, C.I. E.,, were
made high on the assumption that they included large rights of
user in the forests, must have enormously hampered the forest Con-
servator’s selection of reserves and bis endeavours to obtain even
some small portions of the best deodar areas free, or nearly so, of
antagonistic rights. In his recently published large work on “The
Valley of Kashmir” Mr. Lawrence says as follows:—*1 would
‘arge most strongly that no restriction should be placed upon
¢ these old rights of user in the forests. If however, forest conser-
¢ vancy does impair these rights, it will be necessary to reconsider
¢ the rates put upon the land by me for I would never have taken so
¢ high a revenue had I known that timber and fuel would be charg-
‘ed for by the State.” Comment upon this extraordinary arrange-
ment is almost superfluous. That in such a state as Kasg'mir large
forest rights or concessions would have to he given and liberally
given, we can fully understand, but they should have been given at
8 forest settlement and properly recorded. As a forest settlement
will have to be done some time, it was surely unnecessary to
make it more difficult by allowiug a Revenue Settlement Officer to
give away large undefined forest rights in order to show a great
increase in the land revenue of the country. And it is doubtful
if Mr. Lawrence’s arrangements were really fair on the people, for
in another place he says:—“Up to the present the agricultural classes
¢ have been allowed timber for their houses and farm implements
¢and fuel free of charge” so that it would seem as if ;his arrange-
ments were such that their old rights were now to be paid for
and the proceeds made to swell the revenue from agricultural
land at the expense of that from the forest estates. There are
other references to forests in Mr. Lawrence’s book which we need
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Extra Pensions for Forest Officers.

We have just received the following Resolution of the
Government of India (Circular 4F. of March 16th, 1896) which
we feel sure our readers will be interested to see.

ReaDp~

Circalar No. 5 F., dated the 7th May, 1890, forwarding ex-
tracts from a Despatch from Her Majesty’s Secretary
of State, No. 41 (KFinancial), dated the 6th March, 1890,
relative to the memorials submitted by covenanted
officers of the Forest Department, praying for the exten-
sion to them of the special Pension Rules sanctioned for
similar officers of the Public Works and Telegraph
Departments.

(ii) Resolution in the Finance and Commerce Department,
No. 1303 P., dated the 18th March, 1895, extending the
scale of pensions laid down in article 712 of the Civil
Service ulations to officers of the Forest Department
who bave been, or may hereafter be, appointed from
England to that Department.

Bzap also ;hg following Despatch from Her Majesty’s Secretary
of State :—

No. 230 (Financial), dated London, the 26th December, 1895.

From—Lorp GEorGE FRANCIS HAMILTON, Her Majesty’s Seoretary
of State for India,
To—The Government of India.

I have considered in Council Your Excellency’s letter dated
the 23rd of October, No. 299, respecting the advisability of grant-
ing to the existing members of the Indian Forest Service the
sdvantage of special pensions, corresponding to those granted
some 12 years ago to the Public Works Department.

2. You rightly state that sach a concession has been
repeatedly recommended by the Government of India since 1885 ;
but it has been more than once pointed out, in reply, that privi-
leges granted for exceptional reasons to one Department need
not, therefore, be granted to another Department which in many
respects was on a different footing.

3. Lord Kimberley’s Despatch of the 21st September, 1893,
No. 188, was intended to settle the question by laying down cor-
responding conditions for all Departments in future—an arrange-
ment to which Your Excellency has given effect by your orders
published on the 18th of March, last.

4. I see no reison for now re-opening the question. The
Forest officers, whether at rresent in your service or hereafter to
be appointed, will be entitlel, if recommended for special merit,
to an extra pension of Rs. 1,000 per annum after three years of
approved service as the head of the Department in any province.

5. Aa to the precise manner in which this regulation shall
be applied, I notice that you propose to make a further communi«
cation,
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mot now refer to, except so far as to say that they evidently shew’
much personal bias against forest conservancy and do not mention,
8 in honesty should have been mentioned, that a Forest Depart-
ment was at work, trying to reconcile the preservation of forests
snd the improvement of the forest estate with the interests of the
ple and that much success had already been obtained. ’
The 1891-92 Report shews what was doue the first year to
organize work. The first work that had to be taken in hand was.
the proper regulation of the timber trade which had got into a bad’
system ; to take stock of the forest areas which would have to be’
taken in band for reservation ; to start demarcation ; and to
organize a staff : and the Report contains interesting accounts of "
the Conservator's tours and the observations made during them.:
The state of the timber works is best understood from the follow=-
ing extract : '
“In the Jummu Province which includes part of the Jhelum'
¢ Forests, those on the Chenab and the Ravi, the system of working
*hitherto has been to advance large sums of money to contractors
‘and Forest officials and send them into the forests with instrue-’
¢ tions to cut a certain number of trees, logs, or sleepers. As there-
*was no responsible officer to settle these accounts, they are
* all outstanding at the present time. The contractors, &c., declare
¢ they have done more work than is covered by the amount receiv-"
‘ed, but proots are not forthcoming, they perhaps naturally
* decline to bring out the sleepers, &c., cut by them unless more
‘money is advanced, this the State can not do and so matters are
‘at a dead lock, and much time must elapse before these old’
‘accounts can be settled. The final result of such a system of
* working could only be the complets clearing out of all saleable-
‘trees from the forests ; a contractor would naturally fell every-
‘thing nearest to his line of export, leaving a perfectly bare region
‘behind him, except for such trees as did not contain timber worth’
‘the felling and thus the destruction of the forests was being
¢ gradually brought about.” :
“In the Kashmir Province, which comprises roughly speaking
‘ the valley of the Jhelum above Baramula, an entirely different.
* system prevailed ; here there were few or no State fellings, but.
¢ contractors and villagers were allowed to enter any forest and cut
‘ whatever they liked without restriction as to number, size, kind.
‘or locality, On arrival of the produce at certain stations the-
¢ State officials took toll in kind, mostly one-fourth of the produce,
¢ This share, with certain other taxes, produced the revenue of the-
¢ forests and provided the stock in bam;) in the State Depdts. This
¢ system caused more damage to the forest than that in vogue in.
¢ Jummu, for, whereas there it did not pay to bring out small trees.
‘owing to the loss en route to the plains, in Kashmir the rivers
* being very smooth all timber down to the smallest pole could be-

14
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“¢gafely landed in Srinagar without loss ; hence everything was cut
"¢ from the voung sapling of 3 inches diameter to the mature tree.
¢ Besides the destraction of the forests, in many cases amountin
‘¢ to absolute denudation, there can be little doubt that the State
* ohtained nothing like its legitimate share of the produce, for there
“¢ existed no proper plan for checking the quantity brought out ; in
"¢ fact the revenue was entirely dependent on the honesty of the

* officials at the toll stations, and it can readily be imagined that-

* any man who could bribe sufficiently high need by no means give
4 the legal proportion of the produce exported by him from forests.”
The -1892-93 Report does not record as much progress as
.might have been hoped for, owing to a series of untoward cir-
-gumstances which are thus described.
“The past year was one of calamity for the State in several
"¢ ways : first, a very serious fire occurred in the city of Srinagar
"$early in May, by which some 1,300 houses were burnt to the
¢ ground ; this was immediately followed by a very severe epide-
“ mic of cholera which began oun the 9th May, reached its height
‘on the 23rd and gradually declined till it practically ended about
“the middle of July; added to these misfortunes there was a
¢scarcity of food grains. The Forest Department was much
¢ hampered by all three, but the worst was the burning of the city,
“for it threw on its shoulders the task of supplying an enormous
¢ quantity of timber, and that at a time when, owing to the drying
"¢ up of the feeder streams, there was no water wherewith to float
“¢timber ; when also there was much sickness among the establish-
‘ ment, as yet a weak one, and the Conservator himself was laid np’
"¢ during nearly the whole of September with a serious attack of

¢ remittent fever. To add to the difficulties of work, owing to the’

"¢ very scanty snowfall in the winter of 1891-92, they tributaries of
¢the Jhelum, such as the Pohru, Arpat, Sind, Dudhganga and
““others, contained very little water in the spring when fromn the
“*melting of the snow they are usually full, and t%e result was an’
““absolute cessation in the supply of firewood logs.” :
So, too,in the Report for 1893-94 is another disaster recorded
~which is best described in the Conservator’s own words :— '
‘“ As last year was marked in Kashmir by the two misfor-
‘tunes of fire and cholera, so the present year has had its calamity
‘in the shape of the greatest flood that Kas occurred during the
¢ past half century. Heavy rain began on the 16th July, and con-
* tinuing all over the higher mountain ranges for four days, caused
‘& universal swelling of all the feeder streams, culminating on the
*21st in a great flood, which swept down the Jhelum, submerging
‘the lower part of the valley ; tge embankments around Srinagar
‘were breached and water stood in the European quarters to the
‘depth of nearly 9 feet. The second bridge in the city was swept
‘away and the débris dashing against the third, took that and thé
““other four lower bridges with it; nearly every bridge on the
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4 Jhelum valley road was carried away including the fine iron girded
s bridge at- Domel and the Kohala suspensivn bridge. ~ The damagd-
sto villages on the river bank below Srinagar was very great)
¢many being submerged ; happily the loss of life was small, an
¢ as the h(;mses were of a flimsy description, the damuge was sood:
¢ repaired.

Pa‘lThe Forest Department suffered with the rest, as nearly all-
# the timber in the Pobru river, consisting of logs, scantlings, and
¢ firewood, was swept out into the Jhelum and so to the plains ; the-
¢ Dep6ts at Meri, Sukhchenpur and Jhelum were entirely clearedn
*of all timber and sleepers collected there and the State put to a
¢heavy loss. In addition to the heavy expenditure in re-collecting
‘the timber, much was lost by theft on the part of villagers o
*whose land the timber was stranded, but for this there was some
4 excuse, since in some places the ground was so thickly covered:
¢ with timber as to prevent the possibility of ploughbing it. ‘

* On the Chenuab, also, there were heavy floods, which swept
*much timber past the catching places and necessitated the form--
¢ing of Depdts below Wazirabad up to Mooltan, but on this river
¢the damage from the flood was not so great as in 1891-92.” :

This Report records considerable progress in demarcatiom
work and the commencement of fire conservancy though the diffi-
culties in the latter were very great to judge from the Conservator’s.
description, which we reproduce.

“These fortunately seldom bappen in the Kashmir valley,
¢ principally owing to the climate being a moist one, the vegetation
‘seldlom becoming very dry, and in some small degree to the pre-.
‘sence of the Forest Kstablishment. In the Upper Jhelum and
¢ Kishanganga and also the Upper Chenab regions, however, mat~-
‘ters are in a very bad state as regards fires. In the Ramban
*tahsil, which was visited twice during the year by the Conser-
¢ vator, not only were many traces of fire seen, but several fires.
‘were actually going on while he wasat Ramban. The Forest
* Establishment is not strong enough to cope with the apparent
*determination of the villagers to burn the grass at all hazards ;.
* help must therefore be looked to from the Civil authorities. So
‘far in Ramban this has not been given, there having been great
*laxity shown by the Tabsildar in dealing with certain cases sent.
‘up for trial. The state of the forests between Ramban and
‘Ramsu and on the Banihal Pass is typical of annual burning ;.
¢ there is no young growth of any kind, chil or other ; the hillsifes
*look bard and dry, and from ‘these being constantly burned the
* water rushes off in torrents, causing landslips in every direction,
s.especially at Ramsu. It is the old custom, the people say, and
* unless they burn, how are they to get grass for their cattle ; the,
* Civil anthorities appear to agree with this view, judging by their
‘apathy in the matter, so that it will take years in time and a large
¢ increase in establishment to bring about a better state of affairs-
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$To show the sort of difficulty to be contended with, it may be
‘Smentioned that when the fires were observed within 3 or 4 miles
“only, the Conservator iuquired whether the Forester had gone te
* 186 spot, and the reply was in the negative, but he had sent &
¢ Goard.” :
‘We now come to the Report for 1894-95 which having no
special disasters to rccord gives an account mainly of progress of
work. We gather that there are now 7 Forest Divisions, viz :
Kamraj, Kashmir, Udbampur, Mozafferabad, Bhimber, Jasrots
.and Jammu with river Divisions on the Jhelam, Chenab and
Ravi. There are 12,498 acres of forest completely demarcated.
242,300 acres of forest or hill ranges of which the lower boundary
only has been demarcated and 489,367 acres of undemarcated
forests, making a total of 1,163 square miles. Of course this does
not represent the whole area that it is intended to reserve, for
naturally the first forests to take up have been those of deodars
and Chil (Pinus longifolia). Demarcation is going on as fast as
the necessity for careful work allows, but there has been a good
deal of opposition, especially from the holders of ¢ jagir’ lands, for
clearly a jagirdar who is not called upon to pay fand revenue for
the forest he appropriates, will make a greater outcry than the
villager who directly he breaks up forest lands is assessed by the
revenue authorities. ~We are glad to see that the demarcation is
being done by means of good cut lines and not by the dangerous
practice of putting up marks at intervals and leaving the lines be-
-tween uncut so that encroachments can be made at will. Survey
work ‘lims been begun and 162 miles of boundary have been
- mapped.

It is difficult to estimate the success of fire protection for there
is no statement shewing the area which it is endeavoured to pro=
tect and all that is said is that there were 96 fires covering an ares
of 34,419 acres. As usual in most parts of the Himalaya, Gujars
~were the chief culprits.

The amount of timber removed from the forest was

o. ft

By state agency “vee 1,095, 649
» (fmrchasers e 2,099, 441
Under free grants .. 532,791

Total ... 38,727, 881

The rates of sale'of deodar timber vary on the different riverss

-on the Jhelum Rs. 0-7-9 per c. ft. was realized, while on the

- Chenab it was Rs. 0-8-3. The average price received for sleepers’
was Rs. 2-8-6 on the Jhelum and Rs. 2-0-7 on the Chenab.
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The revenue and expenditure for the four years of Conser-
vancy has been '

Revenue. Ezpenditure. Surplus.
Rs. Rs. Rs.
1891-92 6,27,731 1,20,207 5,07,524
1892-93 4,66,681 1,58,192 8,08,489 .
1893-94 3,92,533 1,88,001 2,04,532
1894-95 5,20,057 1,81,319 8,38,738

During the first two years the revenue was high owing to the
gales of old stock in depdt. Since then regular working has gone
on and the revenue both gross and net shews every sign of gradual
improvement. With such a large surplus, the State ought to be
able to afford a better establishment and to spend much more
money on demarcation, protection, and communications and the
housing of the staff all of which may be expected to lead to
a still greater improvement in the forest outturn ‘and the forest
finance.

The articles of Minor Produce sold seem to be very numerous
and to require some enquiry as the knowledge of what they are
cannot fail to be of interest. ‘ Chob Kuth’” we understand is
* Saussurea Lappa,’ ¢ Banafsha’ is the violet, but the following,
among others, seem to require identification :—* Barg Tuz,” ¢ Kah-
zuban,’ * Guchhian,’ ¢ Bekh Roil,’ * Ashkhar,” ¢ Buzzala,” ¢ Parsh-
aushan.’ -

There are appendices to nearly all the Reports giving accounts
of great interest of the Conservators’ tonrs in the various provinces
and valleys, some of them, perhaps, if we have space, will be repro-
duced in this Journal from time to time.

The whole work done so far reflects great credit on Mr,
McDonell who has had to work almost alone and without the staff
of trained officers that a Conservator has in a Circle in a British

Province.

VIi-BEXTRAOCTS, WNOTHES AND QUHRIES.

A Fire-resisting Tree,

An interesting acconnt of a fire-resisting tree is given by Mr.
Robt. Thomson in a consular report on Columbia. He writes :
the thousands of square miles of natural pasturage on the plains
and lower hills of Tolima assume during the rainy season the most
beautiful verdure. But in the alternate season of drought the
general aspect is that of a desert. These lands were originally

uired at a nominal cost. No conservation of the natural fer-
tility of the land has ever been taken into consideration. On the
contrary, the natural grasses, intermixed with scrab or brash wood,
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have been systematically burned from year to year and the burnings
effected during the most scorching periods of drought. The
principal object attained by this process of despoliation is the
reproduction of new and tender herbage or pasturage, which,
with the advent of the riiny season, forthwith covers the
parched surface. . Vast pastural regions scores of thousands of
square miles, in tropical America, are thus maintained. Half a
century, or it may be a century, of this treatment suffices to ex-
tinguish almost every trace of fertility in the soil. In Tolima alone
hardly less than 2,000 square miles of savannahs and hills, ascend-
ing to vome 3,000 feet, have in this way been transformed into
comparatively barren wastes. And in other parts of the Republic
many thousands of square miles have similarly lapsed by this de-
vastating process. ‘

This persistent burning of the savannahs and hills for crops
of renewe(sx5 pasturage plays desperate havoc with all other vegeta-
tion, trees, and brushwood. Isolated palm trees, with their
intensely bard trunks and endogenous structure, together with
groups of brushwood in sheltered or humid spots, sometimes with-
stand the fury of the flames. There is however one phenomenal
exception to this subversive power of the fires. A humble tree
with contorted and rugged trunks and branches and scabrous
leaves, a tree presenting the most subdued and weird aspect
conceivable ; this pigmy tree not only resists the fury of the
flames, but fire is actually congenial aund subservient to its exist-
ence, for the tree, instigated by the cooflagrations, forms itself
iuto great plantations. The mname of this tree is Chaparro
(Rhopala obovata), indigenous in Colombia and South American
countries. It attains a height of from 15 to 20 feet, and its dis-
torted trunks measure from 9 to 12 inches in diameter. Itis
widely distributed in Colombia, for I have found it at the Sierra
Nevada of Santa Marta and dispersed inland 1,000 miles from the
sea. In contact with great forest fires it maintains a precarious
existence. But, as already explained, it usurps dominion in
places where no other tree can grow. In Tolima it abounds on the
slopes and ridges of the hills at elevations from 1,000 to 3,500 feet.
In this department alone hundreds of square miles of the lower
hills which bave been reduced to sterility by incessant burning are
occupied by this diminutive tree, and it assumes the aspect of vast
systematically formed and well-kapt plantations.  This is more

u a triumph of the “ survival of the fittest.” It is very remark-
able that these fire-begotton plantations are nowhere crowded to
excess ; on the contrary the trees are so regularly placed that
their aspect vies with that of the most carefully formed plantations.
There is a popular belief in Tolima, where alluvial gold abounds
that this tree flourishes only on those seductive lands, serving as a
suido to searchers after the precious metal.—(1he Forester—New

ersey, January 1896.)
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Camphor Leaf -Qil.

The recent high price of camphor, on account of the war be-.
tween China and Japan and trade monopolies, has cansed some-
anxiety in countries where it is largely consumed, and China and
Japan being at present the only two countries where camphor is:
produced on a large scale, it has been thought desirable that its.
caltivation should be taken up in other lands. In Japan the cam-

hor trees grow at high elevations away from the sea and only
Eu'ge trees of about one hundred years old are selected for use in
making the camphor. From the export returns of this country, it
seems that the supply is gradually becoming exhausted. In the.
islind of Formosa the camphor trees are said to be by no means
lentiful, and they grow only in certain favourable situations, as
a- as the climate  is concerned, with savage tribes in the imme-
diate vicinity. Here the trees are not considered worth taking
until they are fifty years old, and the wood only of the roots
and stems is subjected to distillation.

The camphor tree grows very well in India. The Calcutta
Botanic Gardens possess a fine avenue of trees, which were intro-
duced in 1802. It grows well in the Ootacamund Botanical
Gardens and in other parts of the Nilgiris. It has been planted,
as an experimental measure, at Jhansi in the North Western Pro-
vinces, and in other districts in the plains. Camphor has been
known and used in India for many  centuries. In A. D. 642,
Indian princes sent camphor as a tribute or offering to the Chinese
emperors. At one time the tree flourished in Nepal and Tipperah,
a large tract of land lying between Bengal and the Upper Irra-
waddy. Within the present century camphor was, imported from
Chittagong, but it has been said that the discovery of the hill-men
of distilling it from the root led to the extinction of the trees. '

In Ceylon, the camphor tree grows well at elevations of 5,000
feet and less ; it has the habit of a willow in the island, and it has
been suggested that, like a willow, tha trees should be coppiced,
and the leaves and branches used for preparing the oil. The tree
grows for ornamental purposes in Naples and other parts of Italy.

rofessor Maisch in 1891 reported on the cultivation of camphor
in Florida, where it lourished in almost any soil. The solid oil
was made from the leaves and branches ; the yield was 4 per cent.,
and the product was more like that of Japan, as it had an odour
of safrol. California has lately become the scene of an industry
which has for its object the planting of the laurel camphor and
the preparation of the oil for the American market. The tree has
also become naturalised in Java, Brazil, Jamaica and other isles of
the West Indies, Mauritius, and Madeira.

It is very evident that the camphor tree is able to grow very
luxuriantly and exteasively in the warmer temperate and tropical
parts of the world, far removed from China and Japan, but the slow
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rowth of the tree would prevent all but large capitalists from open-
ing up plantations and waiting for the plants to sufficiently matare.
I£ it is true that in the island of Formosa the wood only of the larger
trees is used, and the leaves and branches rejected, then there can-
hardly be a scarcity of the trees, or the manufacture must be con-
ducted in a very reckless and extravagent manner. The camphor
from the Dryobalanops tree is said to be quite liquid if a young
tree is tapped, and solid if it is old. Under such ‘circumstances
it would seem that the liquid oil constituted the first stage in the
development of the solid substance. It is stated in some text-
books on Materia Medica that the stearopten exists in every part
of the plant, including the leaves. Ou the other hand, it is remark-
able that the leaves are not used in China and Japaa ; perhaps
the natives have found that the leaves only give a liquid product
which cannot be profitably turned into camphor. As there is no
definite information on the point to be found in any description of
the industry, I thought it would be interesting to try the effect of
distilling the leaves. Another reason that encouraged me to make
some experiments in this direction was the hearty manner in
which some energetic planters of Ceylon have taken up the
camphor question,

A large number of experiments bhave been made and a great
deal has been written, with regard to camphor oil, the bye-product
obtained in refining crude camphor before it is formed into blocks.
This has been proved to be a very variable liquid with a specific
gravity ranging from 0-88 to 1'00, an erratic optical rotation,
although usually to the right, and containing camphor in suspen-
sion, or in solation, or none at all.

The first sample of leaves came from an umbragzous tree
growing in the Government Gardens at Ootacamund. Kifty
pounds of the leaves in a fresh state were distilled in a large
copper still with sufficient water for six hours. Eight fluid ounces
of oil were separated from the distillate, giving the yield of essen-
tial oil one per cent. The oil had a slightly yellow colour, a
specific gravity at 50° C. of 0°9322, and a rotation of 494 ina 2
decimetre tube. It gave offa small quantity of liquid at 160°,
and began to boil regularly at 175°.

Collected below 180° = 20-6
185° = 310

190° = 155

195° = 106

200¢ = 56

205° = 33

Residue = 86

52

The loss here was occasioned by some of the camphor con-
gealing in the condenser ; the amount, however, in this sample
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could only be about 10 or 15 per cent. The residue in the retort.
was quite solid in the cold, and had a yellowish colour and strong
exmpheraceous odonr.
The second sample was obtained from some younger trees-

wn at Naduvatam en the Nilgiris, a district more than a thous-
and feet lower than Ootacamund. The leaves were distilled in the-
same mauner as in the previous experiment, but a large quantity
of camphor condensed during the process and almost choked u
the worm of the still. About four ounces of li(_lnid were collecte(r
baving a mass of crystalline matter suspended in it. The oil was.
strained through cloth, and the solid matter, pressed hard to re-
move all the liquid portion, was left as a cake of camphor, weigh-.
ing two ounces. The clear oil had a specific gravity of 0:9314 at
15°C., and twisted a ray of polarised light 4+ 54° in a 2 decimetre-
tabe. It began to boil regularly at 165°.

Collected below 185° = 13-3
190° - 200

195° — 155

200° = 200

Residue = 250

938

The loss was again accounted for by some of the camphor con-.
densing in the cool tube. About one-half of this oil consisted of"
solid camphor, or, calculating the camphor already separated, the-
oil from the Naduvatam leaves contained 75 per cent, which is a
very satisfactory result. The camphor dissolved in rectified spirit,
twisted a ray of light x 30°. The altitude of the Government
@Gardens in Dotacamund is 7,300 feet, and it is possible that this.
elevation influences the formation of the solid stearopten in the
Jeaves. At any rate, it is interesting to know that a large propor-
tion of camphor can be obtained from the oil of the leaves and
from the leaves themselves, and probably, if taken from trees

own at a much lower elevation, a much larger proportion of this-
useful substance could be collected. (David Hooper, F. C. 8., in.
the Pharmaceutical Journal, January 1896.)

;lr. Ribbentrop’s Report on the Forests of Victoria.

From time to time we have urged attention to the importance-
of systematic afforestation in this country. The outs and ins of"
politics, however, appear to militate strongly against long views in
the matter. We have learnt at length to do these things better in.
India. Now Mr. B. Ribbentrop, C. J. E. the head of our Indian
Forests Conservancy, has been on a visit to Victoria, where he
made a rapid inspection of the forests of the colony. An outline
of his impression of what he saw, communicated in the form of a.

15
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letter to the Victorian Minister of Agriculture, will be found im
the November namber of the Indian Forester. Mr. Ribbentrop:
#peaks his mind very plainly ; and there are important points in his
-eriticism that might with advantage be laid seriously to heart by
-ourselves, great as are the differences between the two cases. .
Roundly, Mr. Ribbentrop pronounces that *in spite of the
widely-spread knowledge of the advantages of permanent and
-effective forest couservancy, yea even of the necéssity thereof,
State forest conservancy and management are in an extraordinari-
ly backward state” in Victoria. There has been no extension of
the area of inalienable State forest since 1887. [t is true that addi-
tions have been made to the area of the timber reserves, but then
these have been counterbalanced by the throwing open of other
forests of this character—a fact that proves the inadequacy of per-
manent conservancy. There has been no endeavour to protect
the forests against fire ; and Mr Viacent’s indictment of 1887 for
neglect and waste, in the opintion of Mr. Ribbentrop, stands valid
for to-day. In return for the money spent upon the forests by
way of protection, maintenance, and improvement, and for the
'large supplies of timber taken from them, the Treasury receives
but a “ridiculonsly small” income. The forest laws, it is admit-
‘ted, contain some important points. Mr. Ribbentrop acknowledges
"that they are sufficient for the primary selection of the areas re-
quired. Still they are grievously incomplete. “They do not
-adequately protect the forest chosen either from alienation, the
_%;owth of adverse rights, or against other interference by man.”
hy is this? The reason isalleged by Mr. Ribbentrop to be
political. They were, he says, ““in fact first pointed out to me
¢ by independent colonials, they are political and ceuntre in the dis-
‘regard of the general public weal, where this clashes with the
¢ monetary profits of individuals or classes who can exert a direct
¢ parliamentary influence.” The country at large wants to rouse
-itselfand force their duty upon its representatives. If the present
-gystem be allowed to go on for any considerable period, a
‘reconstruction will eventunally become necessary, of course at
-enormouscost. A stitch in time saves nine. Neither the finances
-of the colony nor its general prosperity can in any way justify
such far-reaching neglect. If plain-speaking would awaken the
Victorians to the proﬁtless system now in vogue, Mr. Ribbentrop’s
statements should make them wide awake indeed. Could not our
Government bring him over to England on a like visit of inspection,
andinvite his opinion on our home methods ?
What suggestion, then, has Mr. Ribbentrop to make? In
“the first place, inleed, he has to got the Government into a serious
mood. “It is evident to me,” ho says, “that the protective
"¢ clauses were, oven in the latest Bills, never seriously considered.”
It is painful to read such an allegation against the legislators
-of a self-governing colouy of the standing of Victoria ; but, i
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it be substantially true, it is better that they should be told it’
to their face. Mr. Ribbentrop’s experience enables him to suggest’
the Upper Burmah Forest Regulations, the outcome of nearly
@ generation of Indian legislation, as a general pattern for a’
Forest Bill. . '
“In my opinion (he says) it will be quite sufficient if the
‘enactment gives power to the Government: (1) To declare any
‘area belonging to the State forest, alienable only under the authori-
“ ty of Parliament ; (2) to demarcate such State forests, and to pre-
“ vent within them the springing up of private rights adverse to the
“State ; (3) to provide for the proper protection of such State
* forests from fire or unbounded interference by men;(4) to provide -
¢ for their systematic management ; (5) to provide for the protection
* of forest produce in the forests and in transit ; and (6) to produce
¢ for the adequate punishment of persous breaking the forest laws
“ or regulations framed under its provisions. I hardly think it will
“ be necessary to provide for the protection and management of .
¢ Government forest property which is not declared State forest,
* provided the work of constituting such inalienable areas is started
“ at once in the right direction, and proceeded with seriously, ener~
¢ getically, and systematically.” ‘
This is extent of power reasonably needed, but it may be .
inevitable to put up with less. But, assuming State forests created
and placed in trust of the Government, it remains to work them .
“rationally and systematically,” Here, again, the example of
India comes in most usefully. In India, it has been found advisable,
maioly in order to facilitate control—an object evidently in the
highest degree essential in Victoria—to stereotype the arrange-
ments of working plans; and Mr. Ribbentrop points to the
Indian Forest Department Codeas a serviceable basis of sugges-
tion. Some of the examples of the deplorable results of lack
of control are very remarkable. Thus—* the State forests between
Creswich and Ballarat were years ago thoroughly ruined by entirely
uncontrolled fellings on the part of the mining population.” Ia
another place, where the Victorian Forest Conservator, Mr.
Perrin, had made a radical improvement by felling, leaving only
the best and most promising stems, * these, it is almost incredible,
the miners had appropriated, felled most recklessly, and partially
removed, under cover of Sir John McIntyre’s Miners’ gircular,
which was shown to me, says Mr. Ribbentrop, “ on my expressing
‘doubts as to its existence.” These are samples of egregious waste
and carelessness. It is a comfortable notion that the forests
are inexhaustible, and will meet all demands for hundreds of
years to come. It is a notion that is not confined to Victoria
either, nor yet to forests. But it is monstrously bad economy ;
and the results are likely to tell very much sooner, and indefinitely
more severely, than easy-going and interested parties bargain for.
We trust that Mr. Ribbentrop’s breezy report will clear away
the cobwebs of indifference and self-regard, and lead to some
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effective means towards the conservation of the forests of. the
colony. We trust also that our own Minister of Forests—so far
a8 we have one—will ponder over the report, and apply its lessons
at home, where they are also so seriously needed. (Daily Chronicle,
18th December, 1«? 5). '
VII.-TIMBER & PRODUCH TRADH,

Churchill agd Sim’s Circular.

4th February 1896.
East Inpia Teak.—The deliveries for January start the
Ear well with 2,207 loads as compared with 848 loads in 1895.
e market has been very excited, and prices have risen £2 per
load during the month. In the course of this advance floating
stpplies in all quarters have been fairly cleared out; and al-
though the rise has been rapid, it must be remembered that it
started from a very low level, and has not yet attained more than’
an average altitude. The magnitude of the business done in the’
time is the only exceptional feature. '
Rosgwoop.—East India. The stock is small but demand
quiet, prices are however steady. ’
SatriNwoop.—East India—is rather quiet, but stocks are’
rather moderate.
Epony.—East India—There is no unsold stock, and good
wood, in small lots, would sell well.
PRICE CURRENT.

Indian Teak per load £11 to £16.
Rosewood , ton £6 to £10.
Satinwood » sup. foot 8d. to 12d.
Ebony £6 to £8.

» ton
MARKET RATES OF PRODUCTS.
Tropical Agriculturist, September, 1895.

Cardamoms per Ib. 1s.8d. to 21 8d.
Croton seed per owt 50s.
Cutch » 208 to 32s.
Gum Arabic, Madras »w  20s. to 83s. 6d.
Gum Kino » 225 to £30.
India Rubber, Assam w 18.7d to 2s 2d.
" Burma s 1s.6d. to 2s 2d.
Myrabolams, Bombay, s 7s. 6d. to 7s. 9d.
» Jubbulpore »w 68.8d to Ts
" Godavari ., D8, to b5s. 6d.
Nux Vomica, good » 68 to 9s. -
Oil, Lemon Grass per lb. 24d.
Orchella, Ceylon per ton 11s. to 13s.
Redwood w £4 to £4 10s.
Sandalwood, logs »  £380. to £50.
’ chips »w 24, to £8.
Seed lac »  B0s, to 100s.
Tamarind w 98 to 1ls.

Google
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Statement of average selling rates of Timbers and Bamboos in Moradabad,.
Pilibhit, and Bareilly for the Month of January, 1896.

Timber Scantlings | Bamboos per 100

per score, scores,
Description.
REMARKS,.
From To From To
| -
R. A. P/ R. A.P. |[R.A. PR, A P.
MORADABAD.
Sal 10’ Tors (Poles) 200( 25 00
Sal and Sain, &ec., Sal ... |5000| 60 00
Karies, 12 x5"x4" Sain... [3000| 40 00
Sal bed posts 7' x 24" x 24" .. 080 0100
Bamboos of 9' to 10° per 100
score 5000(7500
PILIBHIT.
8Sal 10’ Tors (Poles) ... 4000 7000
Sal and Sain, &c., Karies,

12/ x 3" x 4" ..[3000 4000
Sal bed posts, 7'x 2§" x 24" .. 500 640

co !}
co

Bamboos of 9" to 10’, -per 100
score h .. |4000 [t00
BAREILLY. '
Sal 10’ ‘Tors (Poles) ...| 500 1000 .
Sal & Sain, &c., Karies, | [ 2500 2,’8 88 .
12'x 5" x 4" 4000 {(6000 .
Sal bed posta 7'x 24" x2§" ... [1000| 2500

Bamboos of 9’ to 10, per 100
score 5000 (13700
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The River Indus and the best method of embanking it.

The formation of the alluvial tracts of Sind and the Punjab
are due entirely to fluvial deposits which the Indas and its
tributaries bave brought down in solution. Such deposits con-
tinue during many centuries, and their progress is so gradual
and slow, that results are never, if ever, visible in the life-time
of individuals: it is only by a reference to history or geology
that the changes which have taken place in certain localities of
the globe by the mechanical action of rivers can be observed.

As an instance of the comparative rapidity and extent of
such deposits, it is interesting to mention that about 20 miles
of alluvial land has been added to the mainland of Italy since
the time of Augustus by deposits from the river Po, for the town
of Adria which formerly stood on the coast and which gave
its name to the gulf, now stands about that distance inland—simi-
larly the Rhone which enters the Lake of Geneva, a rough muddy
stream, passes out a clear transparent blue having deposited its
sediment in the lake. = The small Roman town of Portus
Valesia (now called Valais) which as history records stood on the
margin of the lake, is now nearly two miles inland, the river
having added to its delta this tract of allavial land during eight
centuries ; and in course of time in this manner the whole
lake will be filled up. It is even so with Sind ; the present
tract of alluvial country extending from the Bhangar lands in the
Panjab to Ketty Bunder at the moath of the Indus, has all been
reclaimed from the sea by deposits from the river Indus and the
process of reclamation is still going on. If the Rhone and the Po
can show such marked changes in so comparatively short a
space of time, what must be the action of the Indus whose deposits
probably are equal in amount to those of the Ganges, regarding
which it has been calcnlated that at' 500 miles from its mouth it
carries 577 cubic feet of solid matter a second, its annual discharge
being equal in weight to the 60 great pyramids of Egypt and so
great in bulk that if accumulated upon Ireland it would raise the
surface of the whole island one foot in 144 years,

16



120 THE INDUS AND THE BEST METHOD OF EMBANKING IT.

The delta proper of the Indus which now commences about
25 to 30 miles below Tatta was not very distant from that town
probably when young Cook was buried there 151 years ago. Old
geographies even now have it that Tatta stands near the coast,
and this indicates how recently it must have been almost a seaport
and how very rapid comparatively are the changes that are now
taking place. Tatta is now about 60 or 70 miles from the Indian
Ocean and the influence of the tide is no longer felt there. Its
ebb and flow are noticeable a little below Kotri Allahrakis where
the bifurcation of the main channel takes place and where the
delta proper commences. The above details are merely mentioned
to show that there are extensive agencies at work in Sind : that
the river as it emerges into the sea by its varions mouths is
gradually filling them up and pushing tongues of alluvial land as
it were out into the [ndian Ocean.

An inspection of the coast line of Sind would disclose the fact
that the ocean for some miles out is tinted with particles of sedi-
ment which the river has ejected and which are gradually sinking to
the bottom. This repeated deposition of sediment causes the sea
along the coast to become shallower and shallower, until at length
amud flat appears above the surface level of the ocean at low
water. Asa survey of the coast line is being carried out, the new
maps prepared by the Survey Officers will supply interesting
evidence of the extent of land added in this manner to the penin-
sula during recent times.

By a process slow and gradval as above described are
peninsulas formed ; such as that of Italy already referred to, and
that of Florida, and in such a manner, it is repeated, have the
alluvial tracts of Sind been acquired from the sea.

The manner in which the Indus performs this task of reclam-
ation and the mode in which land is gradually elevated out of the
water subsequently above the river floods, are subjects of geological
study, and may seem out of place for description here ; but the
circumstances attending the formation and elevation of alluvial
land and the effect which such elevation has on the action of the
river, have an important bearing on the engineering works
undertaken within tolerably recent years in the Province ; and
if the various phases through which the stream passes before
forming peuinsuﬁs be carefully observed, it will be possible to form
a fairly accurate estimate of what sort of treatment to give the
river in the matter of embanking. No accusation of ignorance re-

rding the subject on the part of Engineers is insinuated in the
oregoing remarks, for there is a distinct conflict of opinion it is
known, as to the causes which lead to the action of certain rivers,
notably the Po, among scientific men, but the conclusions arrived at
here are conclusions drawn from a study of the river per se during
several years’ residence in the Province and of time spent chiefly
:Il‘ong both its banks, and it will be interesting probabip; to record

ot
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The construction of a delta depends very much upon the
position of a river’s mouth. The river water charged with
_sedimentary matter is swept out to sea and there deposited
ultimately to form stratified rock. A little reflection would show
that supposing the river to be carrying sand and clay in suspension,
the sand being heavier would be deposited first and the cll;y far-
ther down near the mouth and lighter particles of clay would be
swept out to sea, there to be eventually deposited. If the mouth
of the river be swept by an ocean current, some of the particles
of clay would be carried out and tint the ocean around (as can
be seen in the case of the Indus in the journey from Karachi
to Bombay in a coasting steamer) and a counter-current would
probably return some of the sediment to the shore at another
point before it had time to sink to the bottom. In this way,
sedimentary matter might be held in suspension some time
and be carried some distance before it finally settled at the
bed of the ocean. The Indian Ocean being swept by currents,
the constant silting up of Karachi Harbour, for instance, can
to a certain extent be accounted for where extensive dredgings to
clear a channel for vessels to enter is resorted to. A large part of
the lighter sediment, however, which is brought down by the river
is deposited at its mouth and along the coast, until in time the sedi-
ment or mud flat appears above the surface level of the sea at low
water. The mud-flat thus formed becomes intersected with
numerous small channels, as the tide which is felt all along the
coast, and which rans five miles an hour up stream near Ketty
Bunder, recedes. The small channels formed at first by the ebb of
the tide would not be obliterated by the subsequent incoming one
but deepened, and when the flat became elevated sufficiently above
the tidal waters, the irregularities would remain eventually to form
water-courses or creeks, and such a net-work of channels may now
be seen near and below Ketty Bunder along the coast. The

resent condition of the lands immediately on the sea board may
Ee taken therefore as the first stage of the delta, showing the
manner in which the river ramifies into numerous small channels
on meeting the sea.

By this ramification over the flat ground, the velocity of the
current of the river is gradually diminished, and the deposit of
sediment facilitated, consequently the small channels formed at
first are in time filled up, while new ones are cut through the soft
alluvial soil ® by the river flowing down. The second stage of the
delta then is where those constant shiftings of the channels have
s0 elevated the country generally, .that instead of a net-work of
streams, two or there main arteries would remain forming a trian-
gular island approaching to the shape of the Greek letter A delta.

® Vide Professor Geikie in his work on Geology.
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The process of elevation of this delta would, as may be
imagined, continue, as the area in the floo1 season became subject-
ed to lateral overflows from the channels of the river, and with
each overflow would be added a fresh deposit of silt, until the"
whole deltaic area eventually was so elevated that water flowing
in the river instead of ramifying into two or three channels would
run into ome, the slope of the land by its elevation having caused
a swifter velocity in the current of the stream. The stage at which
the lands through which the river passed will have entered when
this occurred, would be the third, and the country from near Kotri-
Aglahrakis upwards to Bahawalpur may be said to be an example
of it.

But a fourth and final stage of the country yet remains, and
that is where the single channel formed by the river ceases to
overflow its banks, and this condition of things is observable in
the case of the Bhangar lands in the Punjab, which are all of
alluvial origin, and which are now out of the reach of the highest
floods. Undisputed geological evidence exists, however, that they
must at one period have been subject to lateral overflow exactly
as the lands in Sind now are. The development of the delta in
this manner is an interesting geological fact borne out by observa-
tion and experience, and it is also interesting in so far as it causes
the course of the river to resemble in form, when illustrated on paper,
the growth of a tree. Taking the main source of the river as the
tap root, we have rootlets, and a stem being thrown out with
branches, which in turn ramify at the crown as follows :—

THE_SEA e

=~/

The tendency of an inundation river traversing a flat allavial
lain which reaches the sea by two or more clannels if left to
itself, would appear to be to furm a single channel, and althongh the
banks be of soft consistency, to confine themselves ultimately
within that cbannel and not overflow them even in the flood
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season, and this is a conclusion which no one after carefully ex-
amining the subject will deny. Professor Greikie in his work on
Geology, inreferring tothe mechanical action of rivers, says : * The
“most solid rocks are worn down ; deep long gorges are dug out,
‘and the water courses when they have once chosen their sites,
‘ remain on them and sink gradually deeper and deeper beneath the
¢ general level of the country.”

Commencing then with the Bhangar lands it is interesting to
trace briefly the various stages through which the river must have
passed, and ascertain the manner in which it has reached its
present condition there.

1st Stage.—

Supposing the delta of the Indus to have formerly stood
where the Bhangar lands of the Punjab now are, s.e., presuming
the area covered by the alluvial plains of Sind to have been a sea
as extensive almost as the Persian Gulf, the manner in which this
sheet of water was gradually filled up, will not be difficult to
understand after what has been explained. '

Immediately near the mouths of the river the deposits or
mad-flats in course of formation would, as before explained, be
almost entirely of pure clay, and so unsubstantial as to contain the
lowest order of vegetation, such as the mangrove. The area
would be subject to tidal overflows and be intersected by creeks,
and parts higher up being in a slightly more advanced stage,
would probably be fit for pasture and rice cultivation. This cor-
responds with the present condition of the country in the vicinity
of Ketty Bunder which now grows grasses and a coarse red quality
of rice flourishing from fresh and salt water spills.

2nd Stage.—

As the tongue of alluvial land was driven further out, a little
sand would commence to be admixed with the clayey deposit
(tidal overflows will have ceased) and the two depusits combined
would form a loam capable of bearing a higher order of vegeta-
tion, such as Tamarisk which would flourish mainly by flavial over-
flows. An inspection of the country as it now exists some miles
south of Kotri Allahrakis where the bifurcation of the main
channel commences will shew this to be the case.

8rd Stage.—

The onward march of the delta still further out to sea would
naturall{ increase the amount of sandy deposit in what was
originally the first stage of the river, for it must be remembered
the mouth of the river proper would be now about 80 to 100 miles
away, and with the addition of vegetable mould and drift, the soil
would become richer and capable of bearing a higher order of
vegetation, such as Babul (dAcacia arabica) and the latter would
begin to dominate the banks as is apparent in Sind. As the soil
became richer by repeated overflows, in the inundation to which
of course it would sti'l be subjected, and grass and trees grew up
and increased, the roots of the trees will have commenced to form
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a fibrous net-work under ground, the dense grass and other
vegetation will have obstructed the outgoing and ingoing of
water, and catching more of the sediment, will have gradually
formed as it were spoil banks. The flow of water would then be
diverted towards the centre of the channel; the overflows would
gradually become less heavy and irregular, and in this way by a
slow but steady process a scour would set in.
4th Stage.—

But beyond the river and forests of Babul further inland, would
ba found another class of forest, i.e., Khandi (Prosopis spicigera)
which would be maintained not by annual inundationsiut by ﬁqoods
once every eight or ten years—such watery visitations would
occur during the third stage of the river and would just keep the
Khandi forests alive. - Each succeeding flood, though rarer, wounld
heighten the natural spoil banks, until eventually they would be so
heightened and became so cohesive and firm, that overflows and
erosion would entirely cease. The spills having ceased, the
Khandi which is a deep-rootod plant, would have marched up as
it were to the margin of the stream to gain sub-soil moisture and
to replace the Babul, which being a shallow rooted tree, would now
bave died out from want of it. When this took place, the fourth
stage of the river, i.e.,, the elevation of the natural flood plain will
bave been entered (wherever Khandi flourished gregariously near
the river bank before the advent of bunds, the overflows were
known to be rare). There being no overflows at all eventually
and the tendency of the river now being to cut its way down
deef)er and deeper, the Khandi forests could not endure everlast-
ingly, for subsoil moisture by percolation would not reach the
roots and with the browsing of goats and camels, to which the trees
would be snbjected to above, they would also begin to die out,
until at length no natural forests would fringe the banks, and this
is the condition of the Bhangar lands which are high above the
highest flood level of the river. By such a slow and gradual

rocess extending over many centuries perhaps have the Bhangar
ands arrived at their present high and dry stage, and if this is not
the only explanation of their origin, surely there is no other. It
would appear then that the river after having quitted the second
stage of 1ts existence, chose its channel as briefly shewn and
proceeded to excavate it, and this process of excavation will con-
tinue still further till in after ages alluvial terraces will be left
that will mark successive flood levels where the river has at one
time or other flowed.

Ketty Bunder, a tolerably large and flourishing town in the
delta proger (first stage) now containing several masoury bnildings
is on one arm of the river, which itis not improbable will be
forsaken before very long in the manner here shown and similar-
ly as the arms on which Shah Bunder and Ghorabari once stood.
This is doubtless the cause which finds Brahminabad being
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situated so far away from the present course of the river inland,
when it is more than probable that at one period it must have stood
on one of the arms of the Indus in the delta.

The period when this town flourished is not accurately known,
but its greatness probably is coincident with the time when
Babylon was at the zenith of its fame (565 B.C.). A very
extensive trade wtth India was carried on along the Euphrates
during the existeuce of the Babylonian Empire, and it is probable
that Brahminabad being then an important seaport of India, ex-
changed its wares for those brought from the Persiun Gulf.
Between the port of Gharra half way up the gulf on the Arabian
coast, and Iml)ia at this thme (565 B.C.) there was, as history
records, an active maritime commerce carried on by Phoenician
colonists, and Brahminabad possibly was the Indian port at which
the Phoenicians touched. If this presumption be correct, the
extent of alluvial land added to the Province during 2,400 years
can be seen at a glance from the map. That Brahminabad was
formerly a large and flourishing town as Sukkur or Kotri now is
on the only channel of the river then existing, and this channel
suddenly was deserted, is a theory which does not agree with the
Krinciple upon which an inundation river acts. The old forsaken

eds of the river now observable meandering all about Sind from
Bahawulpur downwards, are nothing more than the remnants of
former old arms of the river, which have now been permanently
deserted and which would existin its delta stage! and which in time
would be forsaken, as the latter was thrown further and further
out.

As almost every part of the alluvial plains of Sind must have
at some time or other formed part of the Indus delta, the forsaken
beds of the river would be vis&lo everywhere especially in places
where time and floods have not had an opportunity to obliterate
them. In the Punjab, for instance, all signs of such old beds will
long have been obliterated, but in Sind, as explained, which is
comparatively of recent formation, such signs would still be visible,
The protective works undertaken during the past 30 or 35 years
in the Province, moreover, have assisted to obstruct the complete
obliteration of such channels in places, but a great number can
still be traced.

During the second stage® the forests fringing the river are
mostly of Tamarisk, and the country in the inundation season,
for the most part where there are no bunds, is impassable, because
of the river floods which sweep over it.

A little Babul also here and there may be seen growing
gregariously inland at this stage but it is mostly stunted and
immature. The river during this stage, is split into two or three
channels, it must be remembered, so that one channel out of the
two, perhaps, in a season is not so flooded as the others. Sometimes
in one arm of the Indus scarcely any spill takes place in the flood
season, the greater volume of water having gone down elsewhere.

1 See plan, fig. J, * See plan, fig. %
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In the third stage® the Babul, according to the theory of
the survival of the fittest, has supplanted the Tamarisk on the
bank proper, and the latter now can only be seen just fringing the
inner toe of the slope of the natural embankment. Further inland
may be seen the Khandi which is only reached by the river
water in seasons of abnormal floods, but being a deep-rooted

lant, entering 50 to 60 feet into the subsoil, it retains its vitality
gy subsoil percolation mainly from the river.

In the fourth stage t the river banks have no forest trees.
Even in the flood season the waters do not spill over this
country, and hence artificial irrigation only is resorted to. The
is exactly as in the Bhangar lands. Canals, however, take off
from the river here to irrigate inland tracts, because as can be
gathered the land slopes inland from the river.

As the third stage of the river developed, the spills over the
banks would get slighter and slighter, and if old reports be alluded
to, it will be seen that such was beginning to be the case in parts
of the Province, showing that portions ot Sind had gradually com-
menced to approach the end of the third stage. In Dr. Schlich’s
Annual Administration Report for Sind for 1870, when practically
no bund system existed, he refers to the difficulty of irrigating
some of the Babul forests on the river baok, except by arti-
ficial means owing to the absence of annual spills. Any old
resident, however, could confirm the statement that the overflows
in the Babul region before the bunds were introduced bad dimin-
ished, whereas they undoubtedly have become heavier, and what is
more, in places where for 25 to 30 years no overflow occurred at all,
almost annual heavy spills now take place. Observation and
experience clearly show in fact that the river after almost com-

leting the elevation of its flood plain, especially in Upper Sind, had
Eefore the advent of bunds arrived at a stage when its work of
excavation had commenced ; that its habit of leaving islands and
making tortuous windings and bends thereby causing destructive
erosion as in the delta now, had to a very great extent commenced
to cease and that the lands on either side had begun to be perman-
nent and the spills to be slight. A reference to very old maps (of
200 or 309 years ago) if they existed, showing the course of the
river above Kotri, would probably depict side channels of the
river existing, which one by one were deserted as the development
of the stage of the river increased. The distance between the
extreme left bank of a side channel and the right bank of the
stream proper indicated its original natural section. An abnormally
beavy deposit of silt and some obstruction of drift had perhaps
collected in the channel in its early stages, and instead of being

* See plan, fig. 3. + See plan, fig, 4.
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swept away, increased in size, and so split the stream into two ‘parﬁ
pro tempore as below.

This side channel (C) gradually filled up as the development
of the river stage increased, and the distance between A and B
eventually formed the remaining muin section of the stream.
Where considerable tortuous windings existed during the second
stage, and a small strip of land intervened between the two en-
c{:rﬁaching branches of the river, a cut off (D) would occur as
ollows :—

This left at the side a crescent-shared lagoon or ¢ dhund,’ and
in this manner nearly all the curves and bends commenced to be
shaped off as it were, and the section of the stream to be tolerably
straightened and narrowed. A study of the river now would
show that this process of development which old residents could
corroborate no ]‘:‘mger continues ; that the waters instead of nar-
rowing and deepening their channel, are taking a more sinuous
course and widening their section—carrying away, i.e., eroding
what had come to be considered permanent land, and leaving more
sand banks or kachas visible in the cold weather, which fact is corro-
borated by the Conservator and Registrar, River Indus, who has

1
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stated that the river navigation is far more difficult than it used to
be owing to its shallowness, and owing to the increase in the number
of shoals in it, and confirms the oft repeated complaints made in
Sind Forest Administration Reports of good Babul forests being
washed away, and useless mud and sand banks being left in their
place insteag. The Indus Flotilla steamers, 30 or 35 years ago, used
to travel up and down stream between Kotriand Sukkur and beyond,
heavily laden with troops and stores of all descriptions, with
apparent facility, but now the Commissioner’s steamer * Jhelum ™
finds it difficult to move along in the river in the cold weather. Quite
recently, in fact during H. E. Lord Sandhurst’s tour in Sind, the
S. S. “Outram ™ on which he was travelling, stuck on a shoal and
delayed him for 24 hours.

There seems to be but one reason for all this, and that is the
elevation of the river’s section between the bunids owing to the
present embankment system which most Engineers, however, will
not admit. It is affirmed by some of them that there are cycles of
bigh floods in the Indus, and that after a period repose will set in ;
but while observations and meteorological data do not support such
conclusions, these conclusions are not based according to the
principle on which an inundation river acts.

To embank a river like the Indus at all under the circum-
stances would seam then to be undesirable and opposed to the
principle here laid down, and while this is to a certain extent true,
there is no doubt that in Sind, where bunds in many places are a
sine qud non, it is possible to fix an alignment for them accordin
to observations of growth along the margin of the river whic
will mitigate the evils complained of There are three belts of
{ogarions jungle shown along the margin of the stream, during
the third stage of its existence, which may be taken as its stage in
Sind as faragowu almost as Kotri Allahrakis (and the embankment
s{stem extends some miles below this place) at the present time al-
though in some places these different belts would not be quite dis-
tinctly noticed by an ordinary observer. Commencing from the
inner toe of the natural spoil bank as it were, the first belt is Tamar-
isk, then Babul on the summit of the spoil bank and Khandi at the
extreme outer toe. According to the experience gained regarding
the conditions ot soil and moisture necessary for the regeneration of
these trees, their existence in the order mentioned along the river
supports the theory of the development of the river in the manner
already described. It is well known for instance that a certain
species of Tamarisk, like the cypress tree of America, affects marshy
inundated lands : that Babal requires but little surface moisture
and a stiff loam, and that Kbangi scarcely any surface moisture
and a deep clayey subsoil. According as these conditions exist
along the river in its third stage are different jungles arranged.
As the development of the third stage of the river continued, the
inner toe of the natural bund on which the Tamarisk jungle was

-v
.
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found, would gradually wear away, leaving a more vertical and
stible bank on which the Babul stood and the latter would act as
a bulwark against the action of the river. (This is what occur-
red in the Province in many places before the present bund policy
was introduced). It was the Tamarisk jungle formerly for the
most part that was attacked by erosion—not so much the Babal: the
former acted as it were as a buffer to the gradually forming Babal
forest. There may have been abnornal natural causes which
would tear away the Tamarisk bank and lead to the erosion of
Babul jungle as well, but the latter would be but slightly affected.
The wear and tear which went on formerly with the river in its
natural condition was confined chiefly to the Tamarisk portion of
the banks. Huge cracks or fissures would be found in the soil on
the Tamarisk banks indicating the existence of excessive moisture
in it, which would facilitate the removal of the soil when it be-
came exposed to the action of running water. There can be no
doubt that the river banks in Upper and Central Sind on which the
Babul forests originally stood, were thought to be sufficiently perma-
nent to withstand erosion, because measures were contemplated
when the bunds began to play such bavoc at first, of checking it by
chaining the larger trees together along the bank but experience
makes it palpable that such measures would be absolutely futile for
ot all the king’s horses and all the king’s men would prevent the
river working its wicked will on a forest once it made a set on it. No
means exist of arresting the destructive action of the stream on the
permanent banks where the Bubul exists since the introduction
of the present bund policy.

Engineers also affirm that the extensive erosion which is now
observable existed anterior to their bund policy and in fact that it
bas always been in force ; but if this be the case, how is it that
extensive forests of mature Babul of 8 to 14 feet girth came to be
established along the margin of the stream ? For such forests to
form, it must have taken at least 60 or 70 yearsor even a century
without any intervening disturbance, and yet no new forest of
Babul of even 20 years’ growth can be seen to have taken the

lace of those destroyed already. No sooner now is a forest of
Eabul eroded then a shoal or kacha is thrown up on the opposite
shore, which after a few seasons and before any large growth has
bad time to form on it, is itself swept away. No time in fact is
allowed to the land on either side to become permanent. The
sectional area of the stream between the artificial bunds is annually
being clogged with silt and the river being unable to accommodate
its section to the work required of it, swerves aside to a lower
level, which is of course the area outside the bunds, and thus
scours its way through thickly deposited silt and jungle, clearing
away everything as chaff before the wind.

Admitting artificial bunds, however, to be an absolute neces-
sity in a Province like Sind, in many places it is necessary to
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ascertain where they can best be built so as to mitigate the
evils complained of, and to find out the proper alignment for
embankments the particalar stage at which the river is, must be
studied. The bunds as now aligned in the Province, are, it may be
mentioned, almost invariably erected before or through a forest of
Babul from belew Tatta upwards, and they are merely loose
earthen mounds thrown up and rammed into a section somewhat
as shown in the following sketch. They vary in height as a rule
from 4 to almost 14 feet and cost about Rs. 5,000 to Rs.12,000

per mile to erect.
6 to 8

Obviously no embankments as protective works would be
required and would be of any value in the delta, becanse as pre-
viously shown the river branches into two or three ‘channels owing
to its passing over flat ground : the velocity of the current is dim-
inished and the deposit of sediment facilitated, consequently the
channels are being constantly filled up and new ones are cat through
the soft alluvial soil. Small inexpensive zemindari bunds alone
in the delta are recommended to prevent slight spills only, rather
than the erection of high earthen walls which while being costl
cannot possibly, for the reasons given, endure very long. Hig
embankments close to the river bank in the deltaic region would
only be recommended if necessary as works of correction, namely
to create a scour for the improvement of the navigation of the
stream : such embankments in fact as bave been erected in the
delta of the Danube under the supervision of Sir Charles Hartley,

the eminent Engineer, who in his pamphlet entitled *Inland

Navigation of Europe” describes in a brief but interesting manner
the various works of correction undertaken by him there and their
cost. For the improvement of the navigation of one branch of the
Danube alone, the expenditure amounted to £220,000, and such a
large sum of money it would be almost impossible to procure for
Sind and moreover undesirable to spend on training works on the

Indus.
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In considering the Protective measures necessary in the case of
a river in the third stage of its existence as already described, the
establizhing of the most permanent and stable conditions must be
objects in view. Such being the case, the old Zemindari system of
buads which exisited before the British occupation must be at once
abandoned, for these were erected close to the river banks and
were only useful to exclude slight spills and were the most prim-
itive measures not intended for a state of civilization such as now
prevails. Railway and other lines of communication must be
maintained undisturbed all through the year and the large towns
and villages must be protected. Where then should the protective
walls be erected in such a case?

Certainly not as in the preseut manner, for they are merely a
development of the old Zemindari bund system. Wherever a spill
occurs for the first time after a long interval, up goes a high em-
bankment near the margin of the stream.

Another is perhaps erected on the opposite bank subsequently
to prevent spill there and thus the river eventually becomes closely
hemmed in. The embankments in fact appear to be laid out with-
out a thought beyond present necessity. An observation which it is
hoped will he pardoned, but from what can be judged, this is
apparently the present policy. Sir Charles Pritchard, it is interest-
ing also to note, when Commissioner in Sind, recorded his opinion
that “ the double line of embankments (i.e., in Lower Sind) did not
seem to have been built in pursuance of any definitely stated and
sanctioned project.”

Erecting a high bund through or in front of a forest of Babul
as is usually done under the present policy, for instance, seems a
mistake when viewed in connection with what has been described,
because the latter stands on the summit chiefly of the natural
spoil bank in process of formation and to obstruct a natural flood
sweeping over it, is merely obstructing the river in performing a
fanction (of dredging) which nature intended it should. There
must be a sort of natural safety valve for the surplus waters and
sediment of the river and shutting off this escape abruptly only
causes the river to rebel and to eventually attack the bank.

Itis for the sake of providing kharif crops mainly that em-
bankments are erected so close to the cold weather course of the -
river and on grounds of economy also is such an alignment adopted
beeause, as must be patent, the land near the margin is higher than
that farther inland and therefore bunds, if constructed in the latter
place, would bhave to be much higher, and consequently more expen-.
sive, but objects of present necessity such as these and of gaining
perhaps a few acres more kharif revenue pro tempore should not
outweigh more permanent and what are considered more satisfac-
tory conditions in the long run for the Province.

Hemming in the lateral overflow along both banks with the
river in its present stage results in the section of the river
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between the artificial bunds being scoured at the expense of the
river further down for a few seasons only at first where far more
sedimentary matter is lodged in the bed than nature intended.
As an ipstance of the way in which sedimentary matter is swept
down in this manner may be mentioned the condition of things in
Upper Sind at the present moment, where the river passes tbrouﬁh
the lime-stone rocks between Bukkur and Robri and sweeps the
bed carrying and depositing most of the sediment near Ruk and
Madeji which are situated on flat alluvial soil. The river, when
in flood a mighty stream about a mile or so wide, is focussed into
this narrow Rohri gorge and it rusbes with such swift velowity
through this passage that the channel is scoured or deepened there
at the expense of the river furtber down so that considerable tortuous
windings in the stream in the region of Ruk and Madeji take place
in spite of artificial bunds erected to prevent this, resultinf in
breaches in the Railway line. Were the bank between Bukkur
and Robri not rocky and permanent, no great scour would result
here after a few seasons, because so much sedimentary matter
will have been deposited in the lower reaches of the river that
the longitudinal slope between the section hemmed in, and that
lower down will have gradually diminished and this diminisbed full
would bave resulted ultimately in a diminished velocity of the cur-
rent and hence deposit of sediment in the cection of the river.

There can be only two ways of dealing with the Indus in its
present stage in the alluvial plains, and thatis either to erect
embankments so close to the river and so high and permanent (i.e. of
masonry) a8 will create a scour of its channel, and to dredge it all
which with the resources at command it would be impossible to
afford or to throw them as far back as possible, as far in fact as
the Khandi forest belt (Fig. 3) :—Any half-way or what may be
better termed short-sighteg policy is bound to meet with ill success
and to prove disastrous. The suggested measure may lead to a
little loss of Kbarif revenue, and the initial cost of the bunds would
be more expensive, but rabi crops in Upper Sind, and forest

rowth in Lower Sind and the reclamation of thousands and
thousands of acres of kalar or salt land would more than com-
pensate for this,

de excluding water from porous alluvial soil is kalar land
formed in Sind, and as no water from heaven reaches it, the country
having practically no rainfall to speak of, this land goes on
deteriorating until it becomes eventually unfit even for pasture.
Forest Officers could give the Irrigation Department information
as to the best mode of treating such land and of making it,
in perbaps a dozen years, bring in Rs. 2 to Rs. 3 per acre.
If no change be made in the system, expenditure will annually
increase, especially in Lower Sind, and year by year more
uncertainty and insecurity will exist and demoralization lead-
ing to the abandonment of bunds, in some places perhaps owirg
to the erratic action of the river will ultimately set in. There ;q
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no desire on the part of the writer to take too pessimistic a view
of the state of things. It is scarcely correct however to take the
optimistic view which some Engineers do who say * We are con-
cerned with the present, let us leave the future to our great grand
children to tackle,” and again “Our returns show 11 per cent. on
the capital outlay and this is good enough.” But this is not the
question. Is it or is it not necessary to look to the future? It
is  hand-to-mouth, a short-sighted policy, which is at all times to
be deprecated.

A Forest Administration is bound, as eloquently stated by Mr.
Baden-Powell, to look to the future and see that the present gener-
ation of inhabitants does not endanger the existence of future
generations by attackiug the Capital when it is only entitled to
the annual yield, and a similar politico-economic policy should
actnate engineering efforts. = What would posterity say if at the
Eresent juncture the Forest Department in order to show the

ighest returns, depleted the forests, leaving almost nothing, and a
very difficult problem in the bargain to tackle for their successors ?
Barely this would be characterised a3 a very grave blunder ? Yet
this is almost exactly what the Irrigation Department in Sind,
with all due deference to its officers, is unwittingly doing in
regard to the embankment system, especially in Lower Sind. In
their attempt to gain the highest revenue they are, as it were, kill-
ing the goose to get the golden eggs, i.e., raising the bed level of
the river and provoking erosion of the stream which leads to the
washing away of very valuable land, the very land in fact which
the embankment was specially erected to protect. Acres and
acres of excellent kharif crop ﬁmd and high seedling forest yield-
ing Rs. 3 and Rs. 4 per acre which had been established for
about a century, and on which improvements had been made, have
disappeared in Upper Sind along the right bank within recent
times and are now disappearing in Lower Sind, in this manner the
bunds having provoked erosion.

No offence it is hoped will be taken at this plain and straight-
forward criticism—a criticism which is not made in any spirit of
opposition, or hostility towards the officers of the Public Works

epartment, who, it is right to mention, are a very excellent and
capable body of men, aud no accusation of want of knowledge of
their duties is insinuated. That criticism is to a certain extent
excusable, however, may be judged from the opinion of one of the
ablest Engineers in the Province (for whom the writer entertains
the greatest respect) who has read most of this paper; but who
does not however uphold the alignment proposed here, but says
“I have always condemned the present alignment, but it has been
forced on us: not chosen by us.  If we had the choice, we s}:ould
never bave put it so close to the river bank....... The embanking of
rivers is a question, is it worth duing so? If there is rich valuable
lapd, wbicg if protected, would yield a large return, then it is
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worth doing so even though the result may be, judging from the
experience of Mayence on the Rhine, a raising of the bed of the
river.” The same Engineer mentions that he has thrown the
bund line back some miles in a certain locality ; but if this poli
were generally followed by the Public Works Department, 1t
would be better for the Province. On the contrary, in one or two
laces where the necessity for erecting bunds has arisen during
the past three or four years, or even past year or two, they bave
been constructed close to the river bank as at Meanee near
Hyderabad and at Khudee in the Shahbunder sub-division where
the bund was swept away before it was completed, and several
other instances could be given. What is required in Sind is &
steady pursuance of a definitely stated and sanctioned principle
whicg would bave to be followed all over Sind and not the present
system, which permits one Engineer to do what be thinks expedient
in one district, and leaves another to act similarly in his owun.
Although the protective works in one district necessarily must
have a very important influence and effect often on the protective
works in the district lower down the river. The right hand in
fact often does not know what the left band is doing in regard to
Engineering in Nind. Various large canals which are being built
and which exist, will not in future realise the estimated revenue
from them, because their mouths will be constantly shifting or
silting up, or regulators especially in Central and Lower Sind cost-
ing thousands of rupees will be required to control the flow of
water caused by the apparent high floods in the river each year,
and the latter will themselves be subjected to damage and destruc-
tion. The Nareja Regulator on the i’uleli, for instance, which cost
Rs. 28,000, was washed away in 1894, and annually, sluices in the
embankments and the banks of canals are now being carried away.

The whole question it is submitted with all respect is not
studied on the geological footing it deserves, and the outlook finan-
cially and especially politico-economically is becoming a serious
one for the Province. According asthe development of Ebe present
bund system has continued, so have the floods seemed higher and
the more securely and successfully they are controlled or hemmed
in, the higher will they become till. at length accidental breaches
will cause widespread disaster. As evidence of the vast damage
that can result from an accidental breach, instance the terrible
disaster at Syzedin in Hungary on the Danube in 1879 when the
town and its inhabitants were washed away.

Wherever embankments as protective works in other parts of
the world, also such as in Japan gave been erected, the conclusions
arrived at after years of experience have been that it is almost
safest to leave the river unembanked for the reason that the dis-
asters resulting from heavy floods more than outweighed the bene-
fits previously derived. From the account given by Mr. Vernon
Hareourt in his Volume II of ‘Rivers and Canals’ of the protective
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works in other countries this is apparent. It is not known
whether the conditions elsewhere, especially in Japan, however, are
exactly analagous to those in Sind ; bat it is presumed they can-
not be very different. Bearing in view the results as stated by
Mr. Harcourt, however, without training works at the delta and
high permanent masonry walls elsewhere hemming in the over-
flow closely in the manner effected in Sind, seems an obvious error.

In Lower Sind especially are the evils of close embanking
more felt. The natural ban{s of the river not being rocky as be-
tween Bukkur and Rohri and the longitudinal fall of the country
being less, the small scours which resulted at first by close embank-
ing have now ceased and the elevation of land between the bunds
resulting in the lutter having to be heightened. Erosions are
beginning to be telt. Breaches, also, owing to high floods. occur al-
most annually, and lurge areas such as Khinjar and Sonari Dhunds
which were two sheets of water, and which gradually began to
sbrink and drv up and which had gradually escaped the reach of
the river spills before the bunds were erected, have mow com-
menced to receive outpourings from it and to form one large lake,
for in 1894 in spite of embaukments of about 20 or 25 feet high
being erected to prevent lateral overflow, these lakes were flood-
ed. Heavy rains in the hot weather of 1894 assisted to swell the
waters of these lakes it is true, but the chief source of supply was
the river which will, it is thought, almost annually cause both lakes
to fill abnormally for some years. Measures such as are attempted
to drain these sheets of water in the cold weather by cutting small
channels from them to the rivers, may be likened to draining drops

-out of the ocean. The original source of the evil, the gradual eleva-
tion of the artificial sectional area of the river must be grappled with,
and this can only be effected by permitting the stream to have as
lurge a scope for its surplus water for expansion as possible.

If success in ths matter of embanking under the present policy
be desired, therefore works of correction, it is repeated, rather than
works of protection, must be adopted, and bearing in view the re-
sources of the Province which, as already remarked, prohibits their

being undertaken, the most economical and most rational policy

wouFd seem to be to assist the river to dredge itself and add the
mud to its banks as far as possible, and this can be done by adopt-
ing a fresh alignment as fur back as the Khandi forest belt.

But whkile it is desirable to do this in the flat alluvial plains,
one place in the Province exists where it is absolutely essential that
the river should be closely embanked and treated as the
Danube and that is between Kotri and Gidu, where unless vigorous
corrective measures are tuken, considerable damage to property
at both these places from floods will later on occur.

A certain amount of scour between Kotri and Gidu used to

take place formerly, but not sufficient to sweep an abnormal
deposit of silt from the bed. Borings and observations taken

18
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for the bridge across the Indus at Kotri show that the depth
of sediment in the river bed at this spot before rock is reached
is now about 100 feet, but evidence of this nature of the extent
of deposit is scarcely required inasmuch as proof of the
sectional area of the river, between the bunds not being per-
manent at Kotri, is observable from a comparizon between the
gauge readings at Bukkur and Kotri. When the gauges were
first construc ted, a high reading at Bukkur was usually fol-
lowed by a reading at Kotri proportionately high. This was
before the development of the present embankment system ; but
the same proportion is no longer maintained. ~There is a great
divergence between the Bukkur ard Kotri gauges now : Kotri is
as it were outstripping Bukkur in the race.  This can be account-
ed for by the fact that the tendency of the river between Bukkuor
and Rohri, is, as previously shown, to maintain a constant or even
deeper channel, while the opposite tendency results ut Kotri where
the banks are not permanent. )

In 1882 the Bukkur gauge read 17ft. 7in. and Kotri 20ft.
54in. In 1891 Bukkur showed 14ft. 9in. and Kotri 20ft. 7in,
a difference of abont 6ft. The present cold weather readings on
the 23rd November 1895, are as follows :—

Bukkur 1ft. 5 in. or 11 inches below the average of the past
ten years, and Kotri 7ft. 3in. or 1ft. 5in. above the average of
the past ten years. :

An examination of the plain below Hyderabad and Gida
shows it to be of alluvial origin, i.e., it has been formed by repeat-
ed depositions of sediment cansed by lateral ovarflows and changes
of the river course in former times. The stream then, accordin
to geological data must, at one period, when in flood, have spreag
its waters out as far as the limestone hills on which the canton-
ment and town of Hyderabad stand, and gradually by a process as
described in the preceding pages, subsided within its present
channel without practically any spill. The bed of the stream,
however, had not become quite constant here, that is to sav, the
river had not entered ils final stage, and this is obvious from the
result of the borings now made, but still the process of scour had
commenced and it seems clear that had the artificial bund system
not interfered with the nataral course of things, the nataral
scour would eventually have taken the river down to the rock,
when danger from lateral overflows at Kotri and Gidu would
have almost ceased.

But the extra amount of silt carried in the river owing to the

rotective works above Kotri has been swept down and deposited
in the river channel below Kotri, cansing there a sort of bar.
This deposit has diminished tho longitudinal full of the waters as
they pass throngh Kotri, causing the river to become dammed
up as it were near there, and unless very high and strong masonry
walls be constructed between Kotri and Gidu, and unless dredgin
also be resorted to in later years danger from floods annually w:ﬁ
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occur. The situation as affecting Hyderabad also is getting very
serious, for it will in the inundation season be in constant danger
of being almost cut off from Gidu by water.

But another evil is also present in consequence of the eleva-
tion of the sectional area of the river between the bunds near
Kotri and Gidu which will have a disastrous effect on the lands
higher up in the Uyderabad District later on. The longitudinal
fall of the waters, as explained, baving diminished at Kotri, a bar
will commence to be formed above that place also, and the rise of
the river bed may be expected to go on creeping higher and high-
er up stream gradually each year until the general level of the
river in the Hyderabad District North of Hyderabad bas so risen
as to caumse latera] joverflows and erosion all along the leit and
right banks where they have not been known to occur for a very
considerable time, ﬁonh of Hyderabad along the lefc bank
there were very heavy floods in 1593 for the first time in the
memory of the oldest inhabitaut.

A new chord line of rail is almost constructed along the left
bank of the river from Hyderabad to Robri in the belief of its
immanity from floods but such belief, for the reasons given, will

ro ably in a few years be quickly dispelled. Lateral over-
gows are bound, it is predicted, to occur and cause breaches in this
line later on. The section of the stream above Jamsheo is already
commencing to be widened and shoals are being left in the front-
age of the riverain forests all of which are certain forerunners of
the evils that maust eventually arise.

From what the writer knows of the Province he is thoroughly
convinced that the policy of throwing the bunds back in the manner
explained could be followed with advantage, and that it would
ultimately prove of immense benefit to the state. He does not
wish to be misunderstood in his remarks. The fact of his being a
Forest Officer and desiring the bunds thrown back bears the
aspect at first sight of his suggesting such a heroic policy from
motives of departmental interest ; but such is not the case, al-
though it is admitted, at firs: the forests will be benefitted by such
& policy, because, of course, at present a mumber of forests are
entirely shut off from the river and are suffering in consequence.
Throwing the bunds further back and giving greater sc0£e for the
spread of the river waters means ultimate extinction of the forests
because, as described, the tendency of the river under such a policy
would be to heighten its own banks and gradually to fall within
them and not cau-e spill. So that unless artificially treated, the
forests would eventually became exiinct. 1t is desired to draw
attention to the principle on which the river acts naturally and to
suggest that the operation of embanking should not in consequence
of the paucity of funls for undertaking works of correction, run
counter to this principle: that it should run in the direction of
assisting the process of development which has briefly been
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attempted to be explained. No offence it is repeated will be taken
at these criticisms which are made in no hostile spirit against a
very excellent and able body of public servants, the younger of
whom it is only fair to say have not been long enough,in the
Province to acquire much knowledge of tne Indus and have pro-
bably remained all their time ia one District. Those Engineers
moreover who have served for years in Sind have not been able
to acquire much knowledge of it from observation becaunse of their
timelaving been speat mainly along canal banks and in making
and clearing canals and erecting sluices and regulators. In fact
two of the Engineers longest resideat in Sind frunkly admitted
recently that they knew nothing yet of the causes which actuated
the river’s movements. Had some officer been appointed years
ago—as it is believed one now is to be—speciully to take observa-
tions of the river, the laws which govern its movements would
probably now be better understood und grappled. with.

That one who is not an Engineer should arrogute to himself
the position of critic and should suggest a remedy for the present
unsatisfactory condition of things (us unsatisfuctory they must be
termed in consequence of the almost anunal interruption of Rail-
way traffic and the extension of erosion of permanent forest and
kharif crop lands) may be thought presum;toous and at first
sight ridiculous : but the subject of the best method of embanking
the river, as must be palpable, is not outside the pale of forestry.
Moreover a Forest Officer’s duties take him along the margin of
the stream—and as he is constantly brought face to face with its
vagaries and is repeatedly reminded of them by being called upon
to settle kacha or accretion disputes, he is in probubly a more
advantageous position ther:fore to take observations and draw
conclusions from the constant fluctuations that occur.

It is through the assistance of Forestry and Geology and not
by a total disregard of these subjects thut a proper understanding
can be gained regarding the best treatment to give the river in the
matter of embanking. The banks of the river must be allowed to
grow iradually stable, naturally, by forests being allowed to form
upon them as explained ; aud any process opposed to this principle,
as the present embankment system undoultedly iz, must end in
failure and disaster. It is not known whether the theory laid down
in regard to the different stages of an inudation river have ever
been propounided betore : the writer has certainly neither seen nor
beard of any such theory ; he has drawn his conclusions eatirely from
personal observation of the river itself in Sind, and it is satisfac-
tory to find that two of his confrerés in the Province, one alus! is
now dead; who bave spent most of their service in this part of the
Presidency are able to corroborate the existence of the different belts
of growth along the margin of the stream and the different water
levels which theg affect. The observations of growth are a wvital
element in proof of the assertion of the rise in the bed of the river,
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i, e. the sectional area between the embankments. If the river
overflowed its banks so heavily in the forests, years ago, as it does
now, the particular classes of forests which fringe the river as they
exist from near Kotri Allarakis upwards would never bave come
into existence. The lands would be in the stage of those lower
down in the deltaic region where they are flat and marshy and
where only the Tamarisk and other useless trees grow. Embank-
ing as is now done in Sind therefore undoubtedly has raised the bed
of the river, judging by charactristics of growth on the margin of
the stream and that it provokes erosion also. Cela va sans dire, when
the condition of things in Upper Sind especially is brought to
light. Those Forest Officers who have served in Sind must re-
member how distant the old Aliwahan Bangalow near Sukkur was
from the river and how secure the land on which it and the village
of Aliwahan stood seemed from being eroded by the river. Yet
the Bangalow and lands have all been swept away. Engineers
repeat that these sweeps or inroads upon the banks which the-
river takes have been going on from time immemorial but geology
and forestry however answer distinctly no.

In conclusion, it is only just to mention that the inundation.
season of 1895 was lower than the previous year’s, but only a few
inches below the highest on record, and Engineers would probably
submit this as an argument against the theory of the continued
annual rise of the water level owing to the river embankments;
but one bas only to consult meteorological reports to ascertain the
real cause of the failure of the river In 1895 to reach a higher
level than the previous year. Comparing the reports of the snow
falls during the winter season of 1893-v4 and 1894-95 the opinion
of the Meteorological Office at Simla is as follows :—

“The data (for 1893-94) show that the snow fall was un-
¢*doubtedly considerable and probably above the average in Afghan-
‘istan in the mouths of January and February and was larger in
‘amount than in the previous winter * ® * *  The snowfall
‘was undoubtedly excessive in the higher Ranges of the Kashmir
‘and Punjab Himalayas and was abnormally heavy in Ladakh
¢ where it was in the opinion of the natives of the district unprece-
‘dented.”—

It is hence almost certain that there has been less snow dur-
ing the past winter (1894-95) in Persia, Beluchistan, Afghanistan, .
and probably Turkistan, Thibet and Central Asia and that the
winter ceased usually early and was very mild. The snow fall for
the past season was heaviest in the Kashmir and Punjub Him-
alayas, and was undoubtedly much heavier than usual in December
and January. It was very heavy in the interior ranges but the
heavy snowfall did not extend in the upper Indus Valley and the
Karakorum Ranges as in did in 1894. This is further confirmed
by the fact that no snow fell at Kashgar during the season and
that the fall at Leh was very small.” These extracts exhibit the
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combination of heavy to excessive snowfalls during the winter
1893-94 while the snowfull in 1894-95 was smaller than in the
previous vear. Although the snowfall during 1893-94 was exces-
give, it appears not to have been more <o, however than in 1867-68
1877-78, 1882-83, 1884-85, 1888-89, 1890-91, 1892-93 (vide
Meteorological reports for 1894-95).

Yet during the inundation period of 1894 the floods in Sind
were the highest on record : bunds were breached in every direction,
Railway traffic wasimpeded for a considerable time and the town of
Kotri was submerged. The snowfall during 1894-95 being smaller
generally than in 1893-94 accounted therefore for a lower inunda-
tion in the flood season of 1495 than in the previous year. The
gauge readings in November 1895 at Kotri were higher than those
of last year, but it does not follow at all that the flood will be
higher in the Summer of 1896 than during the previous inundation.
To accurately estimate what sort of flood may be expected therefore
it will be necessary to consult meteorological reports in order to
ascertain the snowfalls of the current winter.

The river Indus for its continued and steady rise does not
subsist on rainfulls at all, but on snowfulls at or near its sources
and those of its five tributaries. Heavy rain in the Punjab may
cause a temporary flush in the hot weather but for a persistent
steady high flood, as there was in 1894, snowfalls undoubtedly form
the important factor.

G. M. R.

8rd February, 1896.

The Indian Forest Department and Coopers Hill.

In our number for December 1895, an article on the * Re-.
cruitment of Officers for the Indian Forest Service” appeared
under the initials “C. G. R.” In that article it was seid : * The
¢ position of the Inspector-General of Forests is analogous to that
‘of a Chief Engineer, while Conservators of Forests correspond to
¢ Superintending Engineers of the Public Works organisation,
¢ so that if. as stated in the regulations under consideration ¢the
¢ Forest Officers are on an equality with Public Works Officers ag—
¢ pointed from Coopers Hill” then it must be the intention of the
¢ India Office to extend to Conservators of Forests, the Rs. 1,000 a
‘ year extra peunsion that has already heen accorded to Superin-
‘tending Engineers, and we hope that the Indian Government will
‘ recognise this and make the necessary alterations in the present
¢ pension rules of the department at once ” and we then drew the
attention of our readers to an extract irom the Indian Engineer,
which we reprinted at pages 480 and 481, in which it was suggest-
ed that candidates for the Forest Department of India onght to
know that the Coopers Hill prospectus does not fairly explain the
conditions of service. ' '
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We have now received the following letter from England
which we give in foll :—

* On page 480 of the Indian Fovester for December 1895, it is said
‘that in the Forest prospectus of Coopers Hill for December 1£95, mis-
‘statements are made as to the rules that ¢regulate the peusions of the
¢ superior grades of that department and of the Public Works and Tele-
‘graphs’ and that the statement that as regards pensions ¢the Forest
*Officers appointed from England are thus placed on an equality with
¢ Public Works Officers appointed from Coopers Hill is incorrect and
¢ misleading. ”

« This criticism overlooks the fact that the concession granted for
* special reasons, whereby Chief Iingineers were eligible for an additional
¢ pension of Rs. 2,000, was withdrawn by Lord Kimberley's deepatch of
¢21st September 1593, and that under the operation of that despatch,
¢from the end of 1898, the same orders govern the sward of pensions to
‘recruits thereafter entering from Coopers Hill College, either the Publie
¢ Works, the Telegraph, or the Forest Department,

“ So long as these orders last, the selected forest candidates of 1894
‘and subsequeut years undoubtedly enjoy the same pension rules as their
¢ contemporaries in the Public Works Department.”

?

A T

It is thus claimed by our correspondent that we were wrong
in our article of December last, and that the Indian Engineer
was wrong, and that the recruits from the Coopers Hill College
who have entered the service since 1893, whether in the Public
Works, Telegraph or Forest Departments, are really allon an equa~
lity as regards special pensions. He saysthat in that yeur the
special additional pensions of Rs 2.000 allowed by S. 714 of the
Civil Service Regulations to Chief Engineers of the Pablic Works
Department, and the Director-General and Deputy Director-Gea-
eral of Telegraphs, were withdrawn by a desrutch of the Secreiary
of State, but he is probably unaware that there is no mention of
that despatch in the Civil Service Regulations, and that in the 24
years that have elapsed since the despatch referred to, Sections 714
to 716 have not been altered.

A reference to our copy of the * Civil Service Regulations.”
a copy which is very carefully corrected as Addenda—Corrigerda
slips are issued, shows that S. 714 runs as follows : —

“714. The following special additional peunsiens, over and above
‘these allowed in Article 712, may be allowed by the Government of India
.fel rewards of approved service in the responsible positions referred to
¢ below :—

(a) Additional pension of Rs. 2,000 per annum to those who have
served three years as—

(i) Chief Engineers, or officers who may have been graded as such.

(it) Director-General, or Deputy Director-General of Telegraphs.

s(b) Additional pensions of Rs. 1,000 per annum to those who have
¢ served three years as—

(i) Superintending Engineers.

(i) Director of Construction ; Director of Traffic or Superintendent,
¢ 1st grade, in the Indian,Telegraph Department,
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(ili) Directors of the Persian and Persian Gulf Telegraphs in.the
¢ Indo-European Telegraph Department, &ec., &c., &e.”

The Coopers Hill prospectus runs thus :— :

% The more favouratle pension rules have recently been extendea
¢to Forest Officers appointed from England, who are thus placed on an
“ equality with Public Works Officers appointed from Coopers Hill College.
¢ Any Forest Officer who has rendered not less than three years’ approv-
v ed service as Head of his Department, has also been made eligible for an
¢ extra pension of Rs. 1,000 per annum,” o

These were the statements which, when our December number
issued, contrasted the position of Forest Officers as regards special
pensions with those of Public Works and Telegraph men. kat
the Secretary of State exactly meant by ‘ Head of his Depart-
ment ”’ requires more definite interpretation no doubt, but there
can be no question but that the Inspector-General of Forests is the
head of the Forest Department in the Bengal Presidency, and that
the Conservators of Forests under the various Local Governments
and Administrations have always been reckoned as Heads of De-
partment in their Provinces, whether there have been one only
or more. than one Circle in those Provinces. The Inspector-Gen-
eral of Forests (pay Rs. 2,000, rising to Rs. 2,500) is on an equality
as regards pay and position, with Chief Engineers or the Director-
General of Telegraphs, and Conservators of Forests (pay Rs. 1,100
to Rs. 1,600) are on an equality with Saperintending Engineers,
whose rates of pay are the same. Consequently, if the Forest Rules
are the same as the Public Works and Telegraph Rules, the Inspec-
tor-General would be eligible for the additional pension of Rs.
2.000, and Conservators of Forests for that of Rs. 1,000, but the
Coopers Hill prospectus does not give us this, and therefore we
consider that our correspondent’s statement and the statement
of the Indian Engineer were quite accurately representing the
f:lllcts :'ihtei writers had available before them when they wrote as
they did.

d Since our December number issued, we have received a copy of
the Secretary of State’s despatch No. 230 of December 26th, 1896,
and copy of it was issued as page 103a of our March number., That
despatch refers to the one No. 188 of September 21st, 1893,
which our correspondent alludes to, but does not give the substance
of its order, so that as far as we Forest Officers in India are con-
cerned, we are still officiully ignorant of it. It would seem
L‘robable that even Public Works Officers are ignorant of it, for it is

ardly likely that an alteration of the Rules which withdraws
from Chief Engineers what must be one of their most important
privileges, would escape the comments of the press and be allowed
to pass without protest by the department. We do not remember
to have seen any press allusion to the subject. .

Turning to the new orders of the Secretary of State in the
despatch ot Dec mber 26th, they run as follows : * The Forest
¢ Officers, whether at present in your service, or hereafter to be ap--
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¢ pointed, will be entitled, if recommended for special merit, to an
‘extra pension of Rs. 1,000 per annum after three years of approv-
‘ed service as the Head of the Department in any Province.”
Assuming that this cuts out the Inspector-General altogether from
his expected Rs. 2,000, which in itself would be a shame, it is at
any rate satisfactory to note that in this case it is the * Head of
Department in any Province” who is to get the concession. This
can only mean that, at any rate, some Conservators will be eligible,
and most probably all, for it can hardly be intended that a 3rd
grade Conservator in Berar or Assam is to get a special pension
which is denied to a 1st grade man in Burma or Bombay, where
there is more than one Head of Department.

With every possible respect to our correspondent, who we
think bas himself been misled, we are bound to say that until
definite clear orders are issued and inserted in the Civil Service
Regulations, naming together the Public Works, Telegraph and
Forest Departments, we shall still claim that the Coopers H‘;ll pro-
spectus is misleading, and that the statement that Forest Officers
are on an equality with those of the Public Works is not borne out
by the official orders of the Government in India. We will conclude
our remarks by a quotation from the Pioneer of the 2nd Novem-
ber 1895, which will shew our correspondent that the Indian
Engineer and the Indian Forester were not alone in their
opinions on the subject. It is a great pity that the enthusiasm
of the officers of a hardworking department should be checked,
and a sense of injustice be fostered for the sake of the miserable
saviny effocted by the refusal to allow what they have been given
to understand they may expect as a right, It isa pity tﬁat it
should tauke so long to induce the Secretary of State (the
Government of India itself has supported us as the despatch shews
clearly) to grant the concessions which we have fairly claimed,
and that bis refusal should have been conveyed in such curt lan-
guage as that of Lord George Hamilton’s despatch. It took us
something like 15 years to get the Public Works pension rules
extended to ourselves, and it may tuke as many more to get the
special pensions extended, especially if, as would seem not unlike-
ly, Pnbﬂc Works Officers are not content to abide by the orders
of 1893, which the Government of India have apparently not yet
been abla to insert in the Ragulations.

¢ The usual Coopers Hill prospectus for the Indian Forest Service
‘examinations has just been issued. It contains nothing new, but it is
‘again repeated in paragraph 17 that ¢the more favourable pension
*rules have recently been extended to Forest Officers appointed from
¢ England, who are thus placed on an equality with Public Works Officers
¢ appointed from Coopers Hill ; any Forest Officer who has rendered not
‘less than three years' approved service as Head of his Department, has
* also been made eligible for an extra pensfon of Rs. 1,000 per annum.’
¢ This is a most misleading statement, for although Article 712 with its
* seale of pensions has been extended, Article 714, under which Chief

»
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¢ Engineers and certain Telegraph officers are eligible for Rs. 2,000
¢extra, and all Superintending Engineers for Rs. 1,000 extra, has not
‘been extended to the Forest Department. In short, under the exist-
‘ing orders, only the Inspector-Geueral is eligible as the Head of his
¢ Department for an additional pension of Rs. 1,000. The Government
¢of India have for years in numerous despatches recommended that for
¢ purposes of the extra pensions under Article 714, the Inspector-General
* of Forests should be classed as a Chief Engineer, and Conservators of
‘the 1st and 2nd grades as Superintending Engineers. It rests with
‘the Secretary of State to sanction these proposals and to place Forest
* Officers on an equality with their fellows in the Public Works Depart-
‘ment as is now incorrectly said in the Coopers Hill prospectas to have
‘been done. As the matter stands, it might be understood from that
¢ prospectus that all Conservators of the 1st, 2nd and 3rd grades would
‘rank as Heads of the Department and qualify in the same way as Super-
‘intending Engineers for the additional Rs. 1,000; and it is not
¢ unlikely that some day the Government may find it difficuit to disqualify
¢ retiring 3rd grade Counservators for the extra pension. As a matter of
¢ fact the number of Conservators of the 1st and 2nd grades, bearing ap-
¢ proximately the same proportion to the department as Superintending
¢+ Engineers do to that of the P.W. D., the desired equality in pension
¢ prospects is arrived at by making the concession only to those two
grades and not to Conservators of the 3rd grade. The position is
‘about as unsatisfactory as can be, and candidates for the Forest Service
¢ghould know that the Coopers Hill prospectus does not fairly explain
‘matters.”—( Pioneer, November 2nd, 1895).

I1I-CORRHEHSPONDHINOH.

R Fire-protection in Fields and Forests.
IR,

In a recent review on Forest Administration in British India,
the Inspector-General in attempting to explain the canses which
tend to endanger the successful protection of the forests from fire,
lay's stress on the prevalence in most parts of India and Burma of
the practice of burning over the ground either of the forests them-
selves for the purposes of improving the grazing; or of lands
ad{'oining the Government forests as in bewar, or dhaya, or barra
cultivation.

It is curious to find that this practice of burning over the
ground is apparently of the greatest antiquity. Virgil, himself,
refers to it when he sings : —

“ Long practice has a sure improvement found,
With kindled fires to burn the barren ground.
When the light stubble, to the flames resigned,
Is driven nlong, and crackles in the wind.”
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The poet, bowever, goes sadly astray in his speculations about
the possible way in which this burning is beneficial ; as, whether
the ** hollow womb of the earth is warmed by it,” or some *latent
vice is cured,” or redundant humours “driven off, or that new
breathings ” are opened in the chapt earth, or the reverse :—

““ That the heat the gaping ground constrains,
New knits the surface, and new strings the veins ;
Lest soaking showers should pierce her secret seat,
Or freezing Boreas chill har genial heat,

Or scorching suns too violently beat, &c.”

Whilst dwelling upon this subject it is interesting, on the other
hand, to find how stringent were the rules made and enforced in the
old days, to protect the standing crops from fire. Moses says :—
*If fire break out and catch in thorns, so that the stacks of corn,
or the standing corn, or the field be consumed therewith, he that
kindled the fire shall surely make restitution.”

Again, Burckhardt, in his travels in Palestine, after mention-
ing how his guide was constantly reproving him for the careless
manner in which he threw away the ashes from his pipe, goes on
to say: “The Arabs who inhabit the valley of the Jordan invari-
ably put to death any person who is known to have been even the
innocent cause of firing the grass; and they have made it a
public law among themselves, that, even in the {leight of intestine
warfare, no one shall attempt to set his enemy’s barvest on fire.”

The same care and precaution in the protection of the standing
crops from fire is exercised in the present day, by the people them-
selves, in the Nerbudda Valley, the granary of India. A few years
back, whilst camping in the Hoshangabad District, with the Forest
Officer of that Division, I was greatly struck at the forcible and
logical manner in which be impressed the people with the necessity
and possibility of protecting the Government forests by pointing to
their wheat fields. “ Just as it is possible for you,” he would ex-
claim, “ to travel through wheat Eelds without endangering their
¢ safety by smoking or fire, so it is possible for you to pass through
‘the Government forests.” Indeed, if any one had at any time at-
tempted to endanger the safety of the standing crops by smoking, or
the careless use of fire, he would have fared badly at the hands of
the people. This every one already thoroughly well understood ;
but, that Government forests should demand the same protection
had not previously struck them, “p o

A Disease of the Mahua Tree (Bassia Latifolia).

Sig,

In Western Rajputana the tree grows well in low places of
the Arwali Range, but when it is forced to grow in the plains, it
grows fairly well for 10 to 12 years. On elapse of the above
period, it commences to exude a white sticky sap which flows down
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along the trunk and adheres to the bark. When the whole bark
is covered with the sap, the tree comiences to die. I sball be
very thankful if any correspondent of the Indian Forester will let
me know the remedy for the above disease through the medium of

the magazine.
JO HUKAM.

Turpentine in America and in India.
Sin,

I beg to forward an interesting article taken from Chambers’
Journal regarding pine tapping in the State of Georgia, together
with the following remarks on the system there practiced, as
compared with the methods employed in France amF lately intro-
duced into the Himalayas.

As far as I can make out, the so-called hox system seems to
be very similar to the old wasteful native method carried on in
these hills, but pushed to a much more deadly extent and the stems
of the trees are apparently converted into a kind of ladder, the
notches or boxes being cut one above the other up to a con-
siderable height.

One would have thought that in a fairly advanced country as
we may suppose (eorgia to be, a more scientific method would
bave been long ago introduced, but this does not seem to have
been the case, at least till quite recently.

If the earthen pans referred to are anything like the small

ts used in the Lamfes and in Jaunsar, the new system will doubt-
ess assure the maintenance of these forests, whereas the old
systen; apparently causes the complete extinction of all the trees
ta .

ppelt may be here mentioned that the system of Chir tapping as
practiced in Jaunsar causes no appreciable damage to the trees
even though they are tapped in two or three places up to a height
of about six feet and afier 4 or 5 seers of crude resin on an aver-
age have been extracted from them.

It may be noted that this kind of work in Georgia does not
seem to be at all popular, and that the danger from fire is even
greater than in the Landes and in the Himalayas.

E. McA. M.

A Turpentine Farm in Georgia.

Although we have heard much about the Far West, perhaps
the wildest life in the States may be seen in the vast pine forests
of Georgia. Here and there, dotted in amongst the great expause
of trees, are the turpentine farms and the saw mills. At the latter,
where the machinery turns to the tune of the fast-flowing river,
life is comparatively civilised ; but amongst the turpentine farms,
life is of the wildest. There is certainly no solitary shepherding or
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cattle-driving to do, but the loneliness in the wilderness of trees is
perbaps even greater than on the rolling praities. Trees, trees
everywhere, on upland and lowland, whichever way we look. The
melancholy sough of the wind through the branches, ‘and the rich
terebene smell of the pines, follow us everywhere, whilst at the foot
of the trees the red ants build their cities of dead pine spicules.
Only yellow pine on the uplands and rosemary pine beneath, until
the monotony makes us feel that the whole universe must consist
of nothing but pine-trees. .
When a prospector makes up his mind to start a turpentine
farm, according to the Naval Stores Review, he first of all selects
a patch of forest that has not been worked, and either buys thé
land or leases it from the State. Then he has a clearing made, and
proceeds to erect his still and to get quarters ready for his work-
men. The housing accommodation consists of a number of two-
roomed cotlages built of rough timber and roofed with boards ot
shingles. The prospector’s great endeavour is to place his head«
uarters so that they are near the railway or the river on the one
zand, and conveniently situated for bringing the raw material to
the still, on the other.  When all is ready, the adventurer’s real
trouble begins with the selection of bis woodmen or overseers.
After these are selected they are sent out all over the State to
engage workmen. Labour is scarce in Georgia, and it usually
happens that the overseers have to scour two or three of the
neighbouring States before they can secure a sufficient number of
competent labourers. As may be imagined, much responsibility
rests upon the shoulders of the overseers, for upon their good
judgmeant in securing industrious steady men the whole success of
the venture depends. When the labourers have been engaged,
the dangerous task of burning the grass and rubbish commences.
As a preliminary, the grass and everything combustible is cleared
away carefully from the roots of every tree, and a large patch is
cleared round the edges of the prospector’s section, so as to pre-
vent the fire from spreading to the rest of the forest. As soon as
sufficient clearance has been made, the grassis fired and allowed
to barn itself out. In spite of all precautions, the forest catches
fire sometimes ; a large proportion of the trees are destroyed, ap
well as the settlement itself, perhaps ; and the prospector has to
seek pastures new as a broken man. The fire, if it does not get
out of band, clears the ground of rubbish, so that cartage is easier,
and the forest is rendered tolerably safe from accidental fires in
the futare—a vital consideration. The next thing to do is to run
¢drifts,” as they are called, through the forest. This operation
consists in removing strips of bark from the trees in long parallel
lines running right through the section of forest, and the trees
are now ready for boxing. This is the most important proceeding
of all. The hands, mostly negroes, are divided into squads,
and over each is set a white superintendent and a tallyman,
also white as a rule. Each man is provided with a boxing
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axe, and all work regularly along the drift. The ‘box’ is an
incision in the tree about twelve inches wide, by seven inch-
es deep and three inches high. If the men are not watched
carefully, they will cut the boxes too wide or too deep, and
if this is done, the trees are destroyed very rapidly. The box
is levelled to prevent the ¢gum,’ which begins to run as soon
as the box is cut, from overflowing. The contents are removed
every day by dippers, and conveyed in buckets to barrels, which
are taken on wagons to the still when full. As soon as the
wound in the tree heals, it has to be opened again by cutting
away the bark above the box and making a fresh streak. The
whole process is very destructive to the trees, which are killed
in a few years by the boxing process. Before many years are
passed, the pine forests will be ruined if the present system is
allowed to go on. Fortunately, an earthenware pan has been
invented, which fits close against the tree, and takes the Pla.oo
of the box asa receptacle for the gum ; this should diminish
the evil to some extent. Already, a law has been passed by
the State to limit the cutting of boxes to the winter months,
and so minimise the evil.

The crnde gum consists principally of a mixture of resin
and turpentine, which are separated Ky distillation. It is a
simple process, although requiring care and experience. The
gum is boiled in a large iron ‘kettle’ or still, water being added
from time to time ; the spirits of turpentine pass over with the
steam, and are condensed in a worm surrounded with cold water,
the turpentine being skimmed off the top of the condensed water
with a ladle. Tbe resin is left behind in the still, and is run out
into barrels at intervals. The lightest coloured resin is obtained
from the virgin boxes, and fetches the highest price ; the lowest
quality is that scraped from the boxes when they are allowed to
run dry in October. The dprocess of hacking and chipping the tree
continues up to this period, the boxes being extended until they
are twelve or even fifteen feet high. Each labourer is given
a definite number of trees to chip, and generally manages to
do the whole of his work by the end of Wednesday, spending
the rest of the week in idleness. The white woodman or inspector
looks after six or eight of these sections, going his rounds on
horseback.

Although large sums of money are made at turpentine
farming, the adventurer is in a constant state of anxiety. There
is always the terrible danger of fire breaking out at any moment.
With all the resin and turpentine about, the whole place becomes
a sea of flames in a moment, should a fire once start. Besides
this risk, there is continual trouble with the hands, who desert on
the slightest pretext, and the farmer is ruined more frequently
by the desertion of his labourers than by fire. In the case of the
white overseers, the work of riding round in the forest day after
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day, bossing black labourers, without any refining influences, is
dreary and demoralising. In the Far We:t things are not nearly
so bad, for on the prairies a man may be lonely, and the cowboy
society may be of a very low order; but there is not the
eternal weariness of the pine forest, and there is no nigger-
driving.

J
Casuarina on Sand-dunes.

Casuarina may be seen growing with its toes in the sea, more
or less all down the coast from Damaun to Ceylon, and I do not
think anybody need worry about deposits of salt and sand on the
plants. I was myself concerned in planting Casuarina on the dunes
just above high tide, some little distance soath of the place referred
to by Mr. Wallinger, and found no difficulty whatever, but of course
I did not expect all the plants to survive, and did expect that many
would do badly, if carelessly transplanted, or damaged by rats,
Root-injury, through either canse, was the enemy.

VELLEDA.

Medicines in Pills for Forest use.
DEAR Sir,

I think all Forest Officers will be glad to know that the Arm
and Navy Stores, Bombay, get out from home supplies of medi-
cine in pill form specially suitable for the Indian forests. The
pills keep well, are easily taken and are very cheap. All your
readers will be glad to hear the Stores at Bombay are at work

in in new quarters,
e C. BAGSHAWE.

IIIL.-OFFIOIAL PAPHRS & INTHEHLLIGHNOH.

Forests in the Telbal Valley, Kashmir.

This valley is situated a few miles to the north-east of the city
of Srinagar, and is traversed by the Ara River, which bas its origin
in a lake known as Mar Sar, and flowing in a westerly direction,
runs into the Dal Lake near Sbalimdr (arden. The river at its
highest has a considerable volume of water and is capable of carry-
ing small sized logs. The construction of the dam for the water
supply of Srinagar at the village of Harwan above Shélimar will,
however, necessitate special arrangements for floating : at present
nothing bat firewood is brought out in small pieces. As usual,
the hilﬁides on the right bank of the river, having a southerly
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aspect, are bare of trees, though valuable as grezing grounds, and
from the great extent of pasture land there will be no hardship in
limiting the village grazing to this side of the valley, while the

oung forests on the left bank are allowed rest. All forest growth
is-confined to the hillsides above the loft bank of the river Ara, and
generally consists almost entirely of broad leaved species, such as
wild fruit trees, Parrotia, hawthorn, Cotoneaster and other shrubs
with some poplar in the lower part of the valley. In the higher
elevations thers is some growth of inferior pines, but deodar does
not occur, except as isolated trees here and there. Further up the
valley towards the village of Dachigam, horse-chestnut, maple,
&c., are found ; the shrubby undergrowth comprises the usual
species such as rose, Viburnum, Lonicera, raspberry, Staphylea,
Spirea, barberry, and so on. Above Harwan there are five villages
known collectively as Panzgram, individually they are Tropher,
Babgam, Nagpura, Wanpura and Draphama.

Above these villages up the valley is Kaopura, which was for-
merly called a rakh or place, where State cattle were kept. Further
up again stands Dachigam, the last village on this stream, though
there are some amall Gujar hamlets adjoining the lands of the
village. Between Harwan and Kaopura the forest growth is little
better than scrub jungle, but if closed to felling it will rapidly
improve. The really good forest begins from Kaopura, and ex-
tends up to Dachigam along the left bank of the stream. At Kao-

ura a nala joins the Ara River, containing a very dense forest of
Eard woods which shows no signs of felling in the past, probably
becaase it was further away from the river than the forest higher
up the valley.

Immediately above Kaopura on the main stréam is the first
placs where trees have been felled for firewood for Srinagar
supply. The forest here descends quite to the water’s edge, so
this place was naturally chosen as giving the least trouble in
extraction of the produce, and just as naturally every tree has
been cut in the area operated on, indeed the general look
is that of a fire swept blank, and what is worse, for some reason,
the poh (Parrotia) has not coppiced after felling. High above
this near the crest of the range is a small forest of budlu and ré
(Abies Webbiana and Smithiana) with a few kairu intermixed
and even an isolated deodar here and there. ‘

Opposite Dachigam to the south is a nala known as Sandar
Nar : this contains very thick forest, mostly of hard woods ;
but at a higher elevation there are conifers, and among them
a few deodar. About half the area in this side valley consists
of grassy blanks, No fellings have yet been made here. To the
south-east of Dachigam is the large nala, called Nawan Nar,
which joins the Ara River at the lime quarries : these appear
to have only lately been discovered, and are now being worked
for the dam at Harwan ; the limestone seems to be of excellent
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quality, and as Dachigam is only four or five miles from Harwan
aslong an easy road delivery should be very inexpensive. The
Nawan Nir contains very good hardwood forest, especially in
the higher elevations, but the eastern slopes on its left K:nk have
many grassy blanks; the head of the valley is well covered
with forest. Toe slopes on the right bank with a southern
aspect are as usual quite bare of tree or shrub yegetation, but
are useful as grazing grounds for the village, and there will
be no hardship in closing portions of the forest clad slo
on the left bank. There is not much forest of any value
any distance above Dachigam up the main stream of tﬂe Ara
Rivor; on the left bank where the slopes have a northern aspect,
the forest is good for a mile or so, but after that it becomes
poor and the hillsides very precipitous, baving only a few
conifers here and there.

In short, in the Telbal, or, as it is also called the Dachigam

Valley, the forest growth is confined to the left bank of the Ara
River, and even there the slopes facing the east are grassy blanks,
while at the lower end of the valley the summit of the range is also
bare of trees; the area under forest is therefore not very extensive,
but bein§ so close to Srinagar it is of the greatest value for the
supply of firewood, and, perbaps, in time it may be possible
to extract pine timber in short lengths, but not at present
rices. Hitherto the felling bas been confined to the tract
ying beiween Kaopura and a point about a mile above Dachigam,
and for firewood alone trees of all sizes have been felled, though
probably noune of them exceeded two feet in girth ; every part
of the tree was extracted, except the smaller branches. The
firewood is usnaliy cot into what are known as hatbas or pieces
about 18" to 24" in length, though in the case of the thicker
pieces these were brought out as long as four feet. The wood
i1s cut into pieces one year and left to dry in tie forest till
next year, it is then thrown into the river, and partly floating,
partly rolling along by the great force of the stream is carried
down to what is knowa as the ghdt near Shdlimdr; here it is
uu%’ht and collected on the bank and finally taken in boats
to the city by way of the Dal Lake.

As regards the question of grazing it is a very simple one,
there are very few villages, the whole of the slopes on the right
bank of the Ara River are grassy blanks ; the area is moire than
sufficient for many more cattle than the villagers possess; the
valley is a narrow one, so that these slopes are quite close to the vil-
lages, at any rate such as are situated above Harwan, there would,
therefore, be no hardship whatever in closing the whole of the
forest clad area on the left bank if it were considered advisable,
much less therefore in closing a part; this is especially the case at
Dachigam where, owing to the large area left undemarcated, there
is not the smallest necessity for cattle going into the forest.

&0
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The forest area in the lowest part of the valley just above the
‘water-works dam up to Draphama ought to be strictly closed to all
grazing, though it mifht be allowed in the grassy blanks near the
crest of the ridges. Closing is necessary, both in order to allow the
forest to recover past bad usage and also in the interests of the
water supply. On the whole, forest matters are very hopeful in
this valley, the growth is good, the fellings have been hitherto
comparatively small, so that considering its proximity to the city
the tract is very valuable for the firewood supply.

It is said that the Nakshbandi Jagirdar, who lives on the
other side of the range on the shore of the Dal Lake at Brain, has
cultivated a plot of land in the Ara Vallay high above the village
of Kaopura ; if so, he should be ousted from it or he will make
some claims on the forests.

The village houses in this valley are built of sundried bricks,
double-storied, with a balcony ; very little wood is used. Here
‘there is no necessity for pine wood being' given for building ; the
poh (Parrotia) grows to a very large size, and being a hard wood,
1t is just as durable as pine and nearer to hand than the conifers.

The lower boundary of the forests in this valley was complete-
ly demarcated by the Conservator in person during the spring of
1894 ; this will at any rate save them from being damngeg or
broken up for cultivation; as soon as possible the demarcation
should be completed and a boundary survey made.

J. C. McDONELL,
Conservator of Forests,
Jammu and Kashmir State.

IV -REVIEBEWS.

The Ceylon Forest Administration Report 1894.

Last year, in our April number, we reviewed the report for
1893. The present report is as interesting a one as its predeces-
sors. Mr. A, F. Broun was Conservator during the year.

Only two square miles were added during the year to the area
of reserved forests, but there are no less than 254 square miles
under settlement, and ready, or nearly ready, for proclamation.

We are glad to see that attention is being paid to the palinyra
forests in the north of the island, and that an officer, Mr. lgausard.
has Leen employed in roughly surveying the crown lands in the
Jaffna District which bear paiymyra or are fit for planting with it.
He has reported that large quantities of palmyra wood are being
exported to India, and this seems to point to the importance of
enquiries being also made in the neighbouring Indian Districts,

- .
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such as Madura, Tanjore and Tinnevelly, with a view to making °
palmyra reserves or plantations there, also. In same districts in -
Madras, e.g., Nellore, palmyra areas have, we believe, been reserv-
ed ; and in others, e.g., Cuddapah and Anantapur, palmyra planta-
tions have been made, we understand, but we have not heard of
any in the Southern Districts having yet been formed. Nothin
is more easy in the way of Elantation than to grow palmyra, aﬁ
that is necessary is to sow the large fruits which germinate well
and then to keep off cattle. We note that Mr. Broun gives 80
years as the time necessary to produce timber-yielding palmyras.
Fire-protection in Ceylon seems to be still rather in abeyance,
but the teak plantations were successfully protected during the
ear.
d A great deal of plantation work is going on in all districts,
but it seems to be more or less of a desultory character. The
Pattalam teak plantation covers 584 acres, and the oldest trees
which were 14 years old, shew an average girth of nearly 2 feet. In
Sabaragamuwa are plantations of Para rubber which grows fast,
the mean annual girth increment being from 4 to 5 inches. In the
hills Eucalyptus is being grown, the chief species being E. robusta.
Tue financial results of the year shew a considerable deficit—
they are :— )

Rs.
Revenue .. 3,84,586
Expenditure . 4,56,568
Deficit 72,032

Report on the Nagpur Experimental Farm for
1894-95.

Last year we referred to the 1893-94 report of this farm in
our Review at p. 286 of vol. XX1I, and drew the attention of our
readers to the little experiment in practical forestry which the
Central Provinces’ Agricultural Department had undertaken in
the Telinkheri Fuel and Fodder Reserve. We then pointed out
how they were experiencing the difficulties which we, as Forest
Officers, bave constantly found, in trying to re-clothe nnpromisin,
areas under the difficulties of unrestrained grazing in unfence
lands and with insufficient punishment to offenders. This year, there
is a similar record, and Mr. R. S. Joshi says :—

“The reserves are watched by two chowkidars, but with all
¢ their watchfulness, stray cattle enter the reserves and destroy
‘pumerous saplings. Last year the owners of cattle that had
‘trespassed into the reserves were fined by the District Magistrate ;
‘but as the smallness of the fines had no deterrent effect, the
¢ District Magistrate recently imposed a heavier fine on the owners
‘of the cattle who had allowed their cattle to stray into the
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*reserves, and it is hoped that they will not offend in this raspect
‘again. With a view to protect the reserve from stray cattle, an
¢area of about 10 acres has been fenced in with prickly pear.”

In his Review, Mr. Carey, the Commissioner of Agriculture
says: “It has been recognized that no great success can be
¢‘attained until the area 1s fenced in,” with this we fullr agree,
though we do not think that cactus is a good fencing material ;
and if we might be permitted to offer a suggestion, it is that the
fencing should be done first and the land ullowed to remain for a
while ungrazed and permitted to grow only grass with sach
bushes and trees as may come up of themselves. When once a
certain amount of growth has started and the soil has been
improved by the detritus of the grass and bushes, it will be easier
to introduce trees by sowing or planting than it appears to be
now.
The rest of the report is good and interesting though of
course more 8o to the practical Agriculturist than to the Forester.
The records of experiments, with manures are clearly and concisely
shown, and it is interesting to note that the ‘Bawacho’ plant
Psoralea corylifolia is lurgcﬁly used as a green manure being
expected, from its being a leguminous plant, to improve the
supply of nitrogen available for the crops. Experiments have also
been started to see whether something cannot be done to combat
the wheat rust (Puccinia Rubigo-vera) which does such serious
damage. So far the experiments do not seem to have been very
conclusive, but we hope they will be continued and result in a
remedy being soon discovered.

V.-SHIKAR AND TRAVEHBL.

The Brow-antlered Deer or Manipur Stag (Cervus Eldi).

This deer is not found in India proper and a short account
of the habits, &c., of the animal may therefore be of interest to
tome of your readers in India and elsewhere.

The Cervus Eldi or Eld’s deer, so called after Captain Eld who
discovered the species in 1838, is known in Burma as the Thamin
and Sangnai or Sangrai in Manipur. In size, the stag stands
nearly 12 hands at the shoulder, the doe being a few inches
smaller. In its winter coat, this deer presents quite a different
appearance to whatit is as seen in the summer months, and this
has led some sportsmen to think there are two varieties of this
deer in Burma. In its summer coat, that is from spring to
autumn, this deer is known as the Thamin-wan (Wan=yellow)
to the Burmese, at the end of autumn it changes its coat toa
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dark brown and becomes, especially the buck, a much more
shaggy looking beast, and it 1s then known as the Thamin-wet
(Wet=pig). I have never shot nor heard of any one else shooting
ayellow stag in December or a brown one in June. In summer,
the hair is short, of a dun colour spotted white, like a Cheetal
(C. azis). The Thamin of Lower Burma is said not to be spotted
except fawns. This is not so in Upper Burma, and the white spots
are very distinct in all ages during summer ; and even in its winter
coat, with the light at the proper angle, the spots can be made out.
The following are the measurements of the largest specimen shot
byime in Upper Burma, and the bead now adorns the walls of thz

Dehra Din %E:)rest School Museum. '

Horns, brow 14 ins. RouR
beam 38} } =525 inches,

Greatest divergence = 25 inches.
Circumference above burr = 7 inches.
Nose to end of tail = 45 inches.
@irth at shoulder = 43 inches.
Weight (uncleaned) =270 lbs.
Below are the measurements of a few good heads :—
II I Iv

Right horn, tip to tip, 50 ins, 49ins. 46ins. 49 inches.
Left ,, w 9 olins. 49ins. 46ins. 474 inches.
Greatest divergence 33 ins. 29ins. 27 ins. 28 inches.
Circumference above burr 5 ins. 54 ins. 44ins. 6 inches.

The Thamin horns in Lower Burma have a much greater
divergence than heads procured in Upper Burma.

The brow-antlers are of course the most peculiar feature of this
deer, being very prominent, they are scimitar shaped, projecting
forwards, slightly inwards, then downwards, and finally upwards.
The main beam has generally only one bifurcation, though at
times abnormally developed heads are met with. The Tres-tine, as
is the case with the Cheetal (C. azis) and the Hog-deer
(C. porcinus) is developed at the expense of the Royal, which
in many heads is only a snag. There are frequently points on
the apper surface of the brow-antler and generally one or two
prominent snags in the axil, the main beam is unbranched for
two-thirds its length and is curved backwards, then outwards,
and lastly forwards ; towards the end it bears a number of small

ints varying from 3to 10. The greatest number of points ina
toead, which I have heard of, is 18, but a great many of these
are merely snags and can hardly be called points. For example
seven or eight of them would not suspend a wine-glass, which is the
method adopted in counting the points in the head of the
Red-deer of Europe.

The Thamin is distributed over the valley of Manipur and
thence southwards in suitable localities throughout Burma and
the Malay Peninsula ; always in flat alluvial ground. In Lower
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Burma the Thamin inhatits swampy J)]ains and kaing grass
atches, known as kwins, between paddy cultivation: in Upper
urma it is found in light scrub jungle, never in dense forest.

The Thamin is gregarious, being found in herds of from 10 to

50, sometime more. In winter, the parties are smaller and

consist almost entirely of does, the stags keeping to themselves

singly. Bucks which bave newly shed their horns also separate
from the herds as they are annoyed by flies and by the does which
lick the tender stump or pedicel. Stags begin to shed their horns
in June in Manipur, September in Lower Burma, and Juna-July
in Upper Burma. Horns are not shed annually, and Burmans
say that the Thamin sheds its horns only once in three years. The
rutting season lasts from May to July, and the young are born
in November-January, the period of gestation being seven months ;
the young are generally born one at a birth, and are of a light fawn
colour, spotted white.  The males begin to acquire horns in the
second or third year and are in their prime when six or seven years
old. The female bas a short barking grunt, the call of the male is
iowe(li' and more prolonged. Their call is however very seldom
eard.

Stalking Thamin affords very fine sport when they are to
be found in scrub jungle. When disturbed, however, this deer
at once makes for the open, a grassy plain or paddy field, where
it caunot be approached. In Lower %urmu where they inhabit
kwins, the only way to gat them is from an elephant as the
kaing grass is very thick and difficult for beaters to work their
way through. By far the easiest way to shoot this deer is to go
after them in a country cart, when they will allow you to approach
them up to 40 or 50 yards in the open, being almost as curious
and confiding as a doe Cheetal. This method is generally adopted
by the sporting Burman Myook, who goes out armed with a smooth
bore charged with slugs and does not discriminate between a doe

and a stag. TAW-SEIE.

V;.—EX’I‘BA.OTS, INOTES AND QUBRIES.

Wood-gas for Lighting Towns.

The town of Deseronto (Cunada) is lighted with wood-gas,
says the Moniteur Industriel.
This gas is made in tanks full of sawdust, heated by a wood-fire.
g‘rom the tanks extend a series of worms to distil the gaseous pro-
ucts,
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On leaving the purifying apparatus, the gas has a léss-dis-
agreeable smell than ordinary coal gas, something resembling that
of the smoke of a grass fire. Two tons of sawdust produce 548
cubic metres of gas. The light is from 18 to 12 candle-power.
Resinous woods are best. Finally the manufacture is less expensive
than in the case of coal. We have here perhaps a better means of
utilising sawdust, even than by making it into charcoal (Révue des
Eauz et Foréts, December 1895).

Iron-bark in New South Wales.

For some time past the New South Wales Forestry Depart-
ment has been making inquiries about the available supply of
ironbark timber on Crown and Rreserved landsin New South Wales
available for railway sleepers. Estimates have been obtained
from the forest rangers in various districts ; but although in some
cases the returns forwarded have beeu very complete, in other
cases the information obtained has been meagre. The statistics
compiled from the returns show that there is an area of 6,196,000
acres of ironbark lands belonging to the Crown or in reserves in the
colony. The estimated number of matured ironbark trees on this
area is 16,870,000, which are calculated to contain 167,500,000
railway sleepers. These figures do not, of course, apply in any
way to alienated lands. For instance, the 400,000 sleepers
required for the Narrabri and Moree line were nearly all obtained
from private lands. Taking into conmsileration the fact that the
bulk of the ironbark lands of the colony is now in private hands,
it is believed that the total available supply of ironbark in New
South Wales might be roughly estimated at about 500,000,000
sleepers. This would be enough, not counting renewals, for some-
where about 250,000 miles of railway.—( Engineering).

Knots in Timber.

Timber without knots is almost as rare as fish without bones,
and yet, for many purposes, knots must be considered as defects
which depreciate the value of wood to a greater or less extent.
Where wood is exposed to friction, as in flooring, or to strains
which try its transverse strength, as in rafters, laths, joists, &c.,
knots are highly detrimental to the utility and efficiency of the

oods made from it, and an endeavour is always made to cut such
ﬁ'om the lower part of the stem in which the knots are small und
extend but a short distance from the centre. The most objection-
able form which knots assume is when they consist of plugs of
dead wood embedded in the green or fresh timber, having no

reater connection with the latter than a nail or staple driven into
the wood. Thin boarding or laths containing these dead knots are
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of low value, as the knots are aptto drop out when the surround-
ing wood begins to shrink, leaving cavities'and weak places in the
wood. Green kunots also weaken the transverse strength of wood
by interrupting the fibres and weakening the elasticity of the
wood, but as they are nearly of the same hardness and texture as
the sarrounding tissues, and do not; interfere with the cohesive
strength, they are more readily tolerated than,many other defects
commoaly found in timber.

It is probably the seller rather than the user of timber who
loses most through the presence of knots, however. » Sometimes,
it is true, a timber merchant may purchase what is apparently a
fine, sound stick, but which turns out partially useless owing to
the presence of dead knots or defects caused by early injuries to
the stem. But such instances are rare compared to those in which
the purchaser declines to give account of their rough and knotty
character. Those who have the shightest acquaintance with the
buying and selling of timber know how unsatisfactory to both
parties is a transaction over a lot of small, short-boled and heavily
branched trees, and in many cases the price obtainable scarcely
covers the cost of felling and making good the damages caused by
its removal. It must also be borne 1n mind that the cost of felling
timber is inversely proportional to the cubic contents of the trees.
It costs no more, and in most cases less, to throw and trim a tall
tree with a clean bole of forty or fifty feet and comparatively small
crown, than it does to treat a low, wide-crowned tree in the
same way, while the cost per cubic foot in the latter may
be five or six times as great as that in the former, and the
same applies to the subsequent handing of the log. These points
are really at the bottom of the low prices which British-grown
timber fetches in the market. The top prices given at timber sales
for exceptionally fine trees are usually the double, and sometimes
the trebre of the average, and the keen competition for really good
timber proves how ready timber buyers are to appreciate %igh
quality.  The prevalent custom in this country of thinning young
woods too freely before the stem cleaning process is thoroughly
completed produces trees with short stems and deep, wide crowns,
owing to the unrestricted development of the latter never being
checked by crowding. Imported timber, on the other hand, is
usually selected from trees which have been drawn up in competi-
tion with their neighbours, and have early lost the side branches
of the lower part of the stem. For English grown timber to
successfulg' compete with foreign, they most be grown under the
same conditions as the latter, and also be subjected to the same
careful sampling and treatment after felling. Knots and lack
of proper seasoning are the two great faults of our native timber,
and antil these faults are remedied, we cannot look for much
improvement in the price. (A. C. FomBks, in the  Timber
Trades Journal).
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Prize-day at the Imperial Forest School, Dehra Dun.

The sixth annual distribution of certificates and prizes was
held on the 1st April in a spacious lecture tent, in the grounds of
the School itself. Tho sides of the tent were hung with speci-
mens of the maps and plans drawn by the students during their
course of instruction at the School, while the best collections of
plants male by the students were on view on the library table,

The proceedings commenced at 4-30 p.M., when Mr. Hill, the
Officiating Inspector-Greneral of Forests, accompanied by Mr.
Gamble, Conservator of Forests, School Circle, and Director of
the Institution, took his seat on the dais. These officers were
supported by Mr. Ribbentrop, C.I.E, Inspector-General of
Forests, who has just returned to India from furlough ; Mr.
Home, Conservator of Forests, Assam ; Mr. Popert, Conservator of
Forests, Madras Presidency, Central Circle ; Mr. Oliver, Conser-
vator of Forests, Upper Burma ; Mr. Smythies, Deputy Director
of the School ; Mr. Pigot, Assistant Inspector-General of Forests ;
Mr. Moir, Deputy Conservator of Forests, Jaunsar Division ;
Messrs. Rogers and Osmaston, Instructors at the School ; Mr.
Grenfell, Assistant Conservator of Forests, Debra Dun Division ;
Babu U. N. Kanjilal, Vernacular Instructor; and Pandits Sada
Nand and Keshavanand, Extra Assistant Conservators of Forests.

Invitations had been sent out to the whole station, and, in
spite of the early hour fixed for the distribution of prizes and the
unusual heat, nearly the whole station responded to the invitation
and were present at the ceremony. Mr. Hill, after thanking the
ladies amr gentlemen present for their kind attendance and the
evidence of their sympathy with the Institution which bad now
become so firmly established in their midst, called upon the Direc-
tor to read his Report upon the year’s work. Mr. Gamble then
addressed the students and the assembled guests as follows :—

*“ We are come together to-day in order to witness the sixth
of the annual gatherings for the distribution of certificates and
srizes to the successful students of the year, and it becomes my

uty to give you some brief account of the year’s work and of the
result of the recent examinations which have been held under the
superintendence of the Inspector-General of Forests and the Board
of Control of the year.

“ At one time it had been hoped that the Lieutanant-Governor
of the N.-W. P, Sir A. MacDonnell, would have been able to come
and preside at our annual ceremony ; but the necessities of his
tours prevented his coming to Dehra. Naturally there is some
regret that he could not be present, for the support and sympathy
of the ruler of the great province in which the School is situated
could not but be of the greatest value to the Institution ; but we
are fortunate in having as our President the Officiating Inspector-
General of Forests, Mr. Hill, whose interest in the School is second
to that of no one ; and in welcoming back to India, we may hope

él



160 PRIZE-DAY AT THE IMPERIAL FOREST SCHOOL, DEHRA DUN.

in the best of health and spirits the head of the Indian Forest
Department, Mr. Ribbentrop, who, although he has not yet re-as-
sumed charge of his office, is kind enough to be'present to-day to
encourage us. In welcoming him back to India, I am sare you
will all join, and I am equally sure that you will join with me in
wishing Mr. Hill, who is about to leave India on a long holiday, &
pleasant and prosperous journey and the best of time in the old
country.

“ %Ve may now turn to the work of the year. The complete-
ness of nearly all the supplementary buildings and the removal
of unsightly old ones will enable us to sLill further improve our
School grounds. The School may now be said to be completel{
fitted with its necessary buildings and grounds, and we may than
the Government of India for the interest which its completeness
evidences, and we may boast that the Forest School and its build-
ings and gardens are a credit to Dehra Drin.

“In the staff there has been no important change. As
regards minor-changes, I myself bave been away for some time,
and I bave every reason to thank my friend, Mr. Smythies, for
the excellent arrangements made by him as Acting Director
during my absence. Mr. Smythies has also taken short leave
during the year, and the post of Deputy Director has been filled
by Mr. A. F. Gradon, who himself Eas just left on a well-earned
holiday. Mr. B. B. Osmaston has acted for some six months as
Instructor, and has again returned to the School in that capacity.

“The health of the School during the year has not been so

ood as usual. There have been several cases of typhoid fever
and other illnesses, but considering the prevalance of sickness in
the Din this year in general, the School has come off well enough;
and we have to acknowledge that we owe something to our hospi-
tal assistant, Babu Ganga Sabai, and to the care and attention

iven by the Civil Surgeon. We have this year lost the help of

r. Ruttledge, who has retired from Indian service to the regret
of his many Dehra friends, bat we have in Dr. Emerson a most
efficient successor, to whom our best thanks are due for his interest
in the School.

“I now come to the results of the examination. Last year
I explained in my Report how it is that an honour certificate is a
difficult one to earn, and that in order to get one a student must
get over 75 per cent. of the total marks in all subjects as well as
balf marks in each special subject. This is not easy, and it is not
surprising that honours are not given every year. There are no
honour men this year. Of 37 candidates in the upper class and
8 in the lower class, 29 upper and 5 lower-class students have been
granted certificates. That there are so many failures this year is
to be regretted, and I fear thatto some extent it may be due to
the fact that students do not always, at the beginning of their
course, realise how searching a test the final examinations are and
consequently fail to work as hard as they ought to,
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“The Board of Control have been pleased to award the follow-
ing medals :—

Sylviculture ... W. H. Graham, Rikheshur,
Forest Engineering ... G. Wrafter,

Botany ... W.J. Anthony.

Zoology ... W.J. Anthony.

Forest Law ... B.D’Sa.

Herbarium ... 8. E. F. Jenkins.

Gteneral Proficiency, Lower Class, Sheo Prashad.

*“No medals were awarded for surveying, or utilisation and
working plans.

Mr. Smythies’s prize for an essay *‘on the treatment which
would be proposed for the Thano sil forest in the Din at the
next rotation” was won by E. A. Rooke. The Campbell-Walker
prize for the best Madras student falls to B. D’Sa. The prize
ﬂven by Mr. Bagshawe, Conservator of Forests, Berar, for the

st Engineering note-book goes to J. W. Modder ; and that given
by Mr. éradon, for the hest Sylviculture note-book, to C. Hammond.
T{Ie prize for the best in practical forestry, presented by Mr.
McArthur Moir, goes to W. H. Graham, and that for a stnd{'snt in
the lower class, presented by the Director, to Sansar Singh.

“No entomological collections were sent in tor competition
this year, and I hope that this means that next year there will be
many candidates, good collections, and a keen competition. One
of the most important of the subjects of study for Forest Officers
is that of the damage done to the forests by injurious insects and
the measures which have to be taken to prevent or minimise their
depredations. The subject is also an important one in developing
the power of observation, without which no one can become an
efficient Forest Officer. Besides the herbarium of S. E. F. Jenkins,
which won the prize, those made by Hatim Tai, Woothayys,
Surendranath Chatrerjee and Hammond were reported by Mr.
Duthie, the examiner, to be worthy of honourable mentien.

«¢ It will not be out of place for, me to mention the existence
of a fund in which all students of this Institution, past and present
ought to take a great interest. I mean the ‘Brandis Fund’—a
fund from which prizes are granted each year to present and past
Students;who_ have:{contributed articles of interest to the Indian
Forester. Last year no award was made, but this year I have
been asked to”announce here that awards bave been made to M.
Rama Rao, A. M. Sawyer, Mian Moti Singh, and M. Narayan
Rao. I hope that among the students who leave this year there

will be many future winners of the Brandis prizes.
« The School;atbletic sports were held on the 11th November,

and the most successful students were Kashi Ram and Graham.
In’the Volunteer sports the students were not so successful as
usual, but in the shooting competitions Kelly, who is Troop
Bergeant-Major,}jwonjthe cups presented by Colonel St. G. Gore
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and Mr. Bagshawe for members of the forest troop, and also the
cup presented by General Sir R. Hume and open to the whole
Corps. Our best acknowledgments are due to Colonel Harington,
Major Leslie Rogers, and the Officers of the D. D. M. R., not ex-
cepting the energetic Sergeant-M u{'or J. Allen, for their interest in
the forest troop and the School. 1t will be a matter of great
regret if Major Leslie Rogers, as it is ramoured he may do, severs
his connection with the corps he bas commanded so long.
My best thanks are also due to Colonel Beglie and Colonel Newall
for their helpin giving us the assistance of bavildars to teach
drill, which I hope has, if irksome, been, at any rate, of physical
service to the native students.

“ This year we have had the benefit of a visit not only from
both the permanent and acting lnspectors-General of Forests, but
from three Conservators, all from distant provipces, and to them
all our best acknowledgments are due. We are also much obliged
to Mr. Reynolds, the Superintenient of Forest Surveys; Mr.
Datbhie, the Director of Botany, Northern India ; and Mr. Fion,
the Deputy Superintendent of the Calcutta Museum, for their help
in the examinations.

“ And now, students of the classes of 1894-96, it only re-
mains for me to wish yon good-bye and every success in your
future careers as Forest Officers. 1y hope you will not forget the
8chool and its teaching, and that you will always remember that
practical observation and practical energy are the best passports
to success in the Department.

“To my colleagues on the School staff, Messrs. Smythies,
Gradon, Rogers, Osmaston, Babu U. N Kanjilal and Babu Eirbsl,
as well as to the officers of the School Circle, Messrs. Moir and
Grenfell, Babu K. Mukerjee, and Kasheshwar Mukerjee, Pandit
Sadanand, and Babu Gopal Singh, I am indebted for the same con-
stant support and assistance that they have given me in previous

ears.
T To you all, ladies and gentlemen of Debra Dén, I am much
obliged for the interest you have shown in this Institution by be-
ing present to-day, in spite of the warmth of the weather andithe
rather early hour.”

Mr. Hill then asked Mrs. Smythies to distribute the certifi-
cates and prizes, which she did, saying a few suitable words of
congratulation to each stadent as he came up to receive his prize
or certificate. After this part of the ceremony was over, Mr. Hill,
Inspector-General of Forests, made a suitable reference to the 1st
April, and expressed his conviction of the very great confidence
his audience must have in Mr. Gamble to have come to-day in
response to his invitation. You have heard, “he continued,”
Mr. Gamble’s report and have seen that Mr Ribbentrop, our
Inspector-General, occupies an unofficiul seat, and refrains from
addressing you to-day ; you lose much by his not addressing you,
but when I tell you t{st {ne has graciously abstained from deposing

o coboode ]
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me in the middle of the School examinations out of consideration
for my being about to go on long leave, I hope you will bear with
my remarks and be content to look forward to a speech from Mr,
Ribbentrop next year.

“ Mr. Gamble’s report tells of a year in which the students
passing out have failed to maintain the standard of previous years;
not only bhave none passed with honours, but a somewhat excep-
tional percentage have failed entirely, and the average marks of
those passed are lower than usual. Although this is the case, still
certain individuals, who have taken up special subjects, have dis-
tinguished themselves, and the medallists are as numerous as they
were lasi year; and are in no sense behind their predeces-
sors in their special subjects, but while taking up these they
bave neglected others of no less importance, and thus failed
to obtain good grand totals of marks. To those students who
bave , I would say that you have failed to learn more
than a part of what the School can teach you, and that
this is only a drop in the ocean of what you have yet to
learn before you can prove yourselves to be a credit to the School,
and worthy members of the Government Service. Strive, there-
fore to turn the knowledge you have acquired to good account,
and by careful observation and appreciation of facts and pheno-
mena that may come in your way, endeavour to make yourselves
thoroughly efficient officers of the State and of the Forest Service.
You may have discouragements and disappointments, but you may
rest assured that if you know your business and work with energy
and strict observance of those principles which we have tried to
impress upon you at the School, you must succeed. I wish every-
one of you a long and healthful career of prosperity. Students
of the first year, you may take to heart the failures of the present

ear and let next year be a record in honours and a generally

igh standard. You may count on a Board of Examiners not
more lenient than that of 1896 ; you will be passed on rules which
lay down a hard aud fast constant standard, and as you work and
put forth your best abilities so will you pass or fail.

It is now more than five years since Mr. Gamble, our popular
Director, took up his duties here at Dehra. In one capacity or
another I have been closely associated with the School, having
been on duty here on no less than four occasions during the last
three years, and therefore may claim to speak with some authority.
I think you will one and all feel with me that Mr. Gamble’s de-
parture on furlough within a few months, even thongh some pro-
motions depend on it, will be a distinct loss to the School. His
successor, whoever he may be, may keep uE the standard of
instruction, may maintain that goody feeling that prevails amon
the School officers, may guard with care and cleanliness the we
arranged museum and well ordered grounds and buildings, but
this notwithstanding, Mr. Gamble will be missed in many ways,
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and 1 am sure you will all be with me in wishing him an enjoy-
able holiday and a speedy return to the charge of an Institution
which has flourished under his fostering care and sound manage-
ment, in a manner reflecting the highest credit on him.

“In conclusion, Mr. Director and officcrs of the Forest
School, I am desired by the Board of Control now assembled, to
convey to you their best thanks for the hearty co-operation afford-
ed to them in their not altogether enviable réle as examiners and
controllers of the School curriculum, and I would ask all present
(save the students who have come for their prizes and certificates)
to accept the Board’s acknowledgment of your kindness in driving
out on such a warm afternoon to assist at the distribution. We
are unanimous in thanking Mr. Gamble for his clear and interest-
ing Rejort, and with our thanks to the Director, I would join a
word of welcome to Mr. Ribbentrop whose place 1 have filled in
all senses, more or less inadequately, for a Ettle more than a year.
I may safely say that the Department and his old friends are
equally glad to see him back in his usual robust health and good
spirits.”

d The ceremony was brought to a conclusion by cheers for Mr.
Hill, Mr. Gamble, the School staff, &c., and then an adjournment
was made to inspect the well appointed musenms and grounds of
the School, which are a standing evidence of Mr. Gamble’s influ-
ence and work at the School. The collection of minerals and
stones has been re-arranged during the year by the Director, and
the entomological collections have also been put in order by the
same indefatigable hand, so that all the School collections are now
systematically arranged for the use of students and will bear com- .

arison—and that a favourable one —with many older Forest

chools on the Continent of Europe.— (Pioneer, April 7th, 1896).
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VII.-TIMBHR AND PRODUCH TRADR.

Churchill and Sim’s Circular.

3rd March 1896.

East INDIA TRAR.—The delivery of 4,443 loads in the fiyst
two months of the {ear as compared with 1,177 loads in that
period of 1895, of which 2,236 loads stand to the credit of Febru-
ary 1896, against 334 loads in February 1895, augurs well for
the fature. e arrivals, however, have been heavy, and the stock
has accumulated. Prices are still bounding upwards, but the
rapidity of the advance bas a little outrun actual business, and
the latest quotations are rather more nominal than was the case in
January.

Rgsnwoon.—East India. The small stock is firmly held, but
demand is rather quiet.

Sarmvwoop.—There is very little stock, but it is rather dull
for sale. _

EBoNY.—East India.—Small parcels of good logs would sell
readily, as there is no stock in first hands.

PRICE CURRENT.

Indian teak per load . £11 to £16
Rosewood , ton £6 to £10
Satinwood » sup. foot 8d. to 12d.
Ebony » ton £6 to £8

MARKET RATES OF PRODUCTS.

Tropical Agriculturist, March 1896, -
Cardamoms per lb. 1s.8d. to 2s. 8d.
Croton seed per cwt -50s.

Catch » 208 to 32s.
Gum Arabic, Madras w 208, to 3bs.
Gum Kino » £25 to £30.
India-rubber, Assam per Ib. 1s. 7d. to 2s 2d.
" Burma , 18.6d. to 2s 2d.
Myrabolams, Bombay per cwt. 7s. 6d. to Ts. 9d.
” Jubbulpore s 0s.3d to Ts.
Godavari » 8. to b6s. 6d.
Nux Vomica, good » 88 to 8s.
0Oil, Lemon Grass per lb. 2}d.
Orchella, Ceylon per ton 1ls. to 15s.
Redwood . £4 to £4 10s.
Sandalwood, logs » 230 to £50
» chips » £4 to £8
Seed lac " 50s. to 100s.
to 1ls.

Tamarind w 98
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Statement of averags selling rates of timber and bamboos in Moradabad,
Pilibhit, Bareilly, and Delhi, for the Month of February 1896.

Timber scantlings { Bamboos per 100
per score, scores.
Deacription. Raxanxs.

From | To From To

R. A.P./R. A. P. |R. A. PR. A, P
MORADABAD.

84l 10’ Tors (Poles) . | 20

Sl and Sain, &c., fSal ... | 50

Kuries 12' x 5” x 4" | Sain... | 30

8al bed posts, 7’ x2§ x2§" .. 0

Bunboou of 9'to 10 per 100
score 5000(7500

PILIBHIT.

Bll 10’ Tors (Poles) 400
Sll and Sain, &c., Kuries
12 x 5" x 4" .. |80
8Al bed posts, 7'x24"x24".. | 50 .
Bunbootofs'tow‘perloo 100 0 0
score 4ooo{m°°

BAREILLY.

" 8al 10", Tors (Poles) ..| 500
Sal and Sain, ko, | Ssl 2500
12 x 5" x 4" Sain 4000 {
8Al bed posts, 7'x2}"x2§" ... [ 100 0
Bamboos of 9°te 10’ per 100
soore - 500013700

888&ks
ocococoo
cococoo

DELHL

8Al, 10’ Tors (Poles) D |
sAl’ and Sain, &c., [ 8al ...
Kuriu. 12" x 5" x 4" | Sain...
S.lbodpolu.Tx,x?" 1
Bamboos of 9’ to 10° per 100
score 10000({5000

883
ococoo
coco
oS8
ccoo
cocoo
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